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ABSTRACT 
The prevalence of overweight and obesity in adolescents has increased markedly 
in recent years. Overweight and obese adolescents are at increased risk of a range of 
weight related disorders such as type 2 diabetes and cardiovascular disease. These 
young people are also at increased risk of negative psychosocial outcomes such as 
weight based discrimination and prejudice, lower self-esteem, disordered eating, and 
reduced quality of life. As the presence of overweight or obesity in adolescence is also 
the single best predictor of adult overweight and obesity, treating adolescents may be 
the most effective way to prevent or reduce adult overweight and obesity and its 
consequences. Despite these factors, overweight and obesity in adolescence has 
received very little attention in the scientific literature. Consequently, the psychosocial 
consequences of excess weight in adolescence have not been thoroughly explored, and 
few empirically based treatment options exist for this age group.  
The major objective of this research program was therefore to evaluate the 
efficacy of a cognitive behavioural program in the treatment of adolescent overweight 
and obesity. This comprehensive intervention program incorporated a range of cognitive 
behavioural techniques aimed at assisting adolescents to establish and maintain healthy 
eating and physical activity habits. Treatment resulted in improved body composition at 
post treatment and sustained or improved body composition following maintenance. 
Despite reductions in weight and body fat, lean body mass was not affected by the 
intervention, thus, treatment did not detrimentally effect linear growth and lean body 
tissue. Participation in a motivational interview prior to this cognitive behavioural 
intervention did not influence treatment outcomes. Of note, BMI based weight 
classification systems recommended for research and clinical practice did not 
consistently classify adolescent overweight and obesity, and, weight classification based 
on BMI criteria was a poor indicator of percent body fat, particularly in males.  
Poor compliance with measurement protocols limits conclusions that can be 
drawn regarding the impact of treatment on eating and activity habits. Despite these 
limitations results suggest that few treatment seeking adolescents met Australian 
recommendations for healthy eating and physical activity habits. Treatment resulted in a 
reduction in fat consumption, reduced saturated fat intake, and reduced time spent in 
sedentary activities. Increases in physical activity were not evident.  
The treatment seeking sample did not report elevated psychopathology levels 
and treatment did not impact on adolescent depression, anxiety, or stress. Adolescents 
 XXXV 
receiving treatment reported improvements in disordered eating relative to those in the 
control condition. Thus, treating adolescent overweight and obesity in a supportive 
setting did not increase general psychopathology or eating and weight related 
psychopathology.  While adolescent psychopathology was not significantly influenced 
by treatment participation, 11% of the treatment sample was referred to specialist 
services for assistance in the management of anxiety or depression. This outcome 
highlights the importance of assessment and detection of psychopathology in 
adolescents participating in weight loss interventions.  
A secondary aim of this research program was to redress the limited information 
available on the behavioural and psychosocial factors associated with adolescent 
overweight and obesity. With this aim in mind the relationship between body weight 
and psychosocial characteristics in community samples of adolescents and their parents, 
and young adults were explored. The psychosocial characteristics of the community 
sample of adolescents were also compared to those of the treatment seeking adolescent 
sample.  
A large number of young adults, adolescents and parents did not report height 
and weight information. Even with height and weight information many young adults, 
adolescents and their parents were unable to correctly classify the adolescent/young 
adult’s weight. The majority of overweight adolescents/young adults were classified as 
normal weight, and the majority of obese adolescents were classified as overweight (not 
obese). The impact of cultural body ideals depicting a slim female body and a muscular 
male body was also evident. There was a tendency for more females to perceive 
themselves as overweight and males were more likely to perceive themselves as normal 
or underweight. Both actual and perceived weights were associated with weight 
discontent in young adult females, and male and female adolescents. Thus, discontent 
regarding body weight existed in adolescent males but not young adult males. In 
comparison to both normal and overweight adolescents, treatment seeking adolescents 
reported greater body dissatisfaction and weight discontent. Results also suggest that 
while dieting may be an adaptive response to overweight in young adults, dieting may 
be an indicator of disordered eating and psychopathology in adolescents. 
Body weight was not associated with psychopathology in the community 
samples and treatment seeking adolescents did not differ from normal or overweight 
adolescents from the community sample in terms of psychopathology. However, young 
adults who reported being overweight during childhood reported greater 
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psychopathology as young adults. These findings suggest that excess weight in 
adolescence may have longer term rather than immediate effects on psychopathology.  
A number of family factors were associated with body weight in both 
adolescents and young adults. In the community sample maternal weight evidenced one 
of the strongest relationships with body weight in adolescents and young adults.  
Heavier adolescents and young adults were more likely to have heavier mothers. Family 
socioeconomic status was also found to be related to both parent and adolescent weight 
status.  
Findings of this research program are discussed with relation to the 
methodological considerations and clinical and research implications. Combined, results 
indicated that CBT is efficacious in the treatment of overweight and obesity in 
adolescents and MI does not improve the efficacy of CBT. The current findings suggest 
that the impact of excess weight on psychosocial functioning is limited to body 
discontent and dissatisfaction in adolescence but is associated with increased 
psychopathology in early adulthood. Results also highlighted the importance of parents 
and family in the treatment of overweight and obesity in adolescents. The current 
findings indicate that a significant proportion of young adults, adolescents and parents 
did not know, or failed to report, height and weight information. Even with height and 
weight information, many adolescents and their parents underestimated the adolescent’s 
weight status. Findings also highlighted a number of difficulties with the measurement 
of eating and physical activity and the use of BMI criteria to classify adolescent weight 
status.  
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CHAPTER 1 
INTRODUCTION 
 
Problem Statement 
Worldwide the prevalence of overweight and obesity is dramatically increasing 
with Australia having one of the highest rates of increase in the developed world 
(Australian Institute of Health and Welfare, Dixon, & Waters, 2003; World Health 
Organisation, 1989, 2000b). It is estimated that approximately 5% of Australian adults 
were overweight at the turn of last century and that this number had increased to 
approximately 60% at the commencement of this century (Cameron et al., 2003; 
Dunstan et al., 2001). These trends are also evident in children and adolescents. It is 
currently estimated that approximately 25% of Australian young people are overweight 
or obese (Booth et al., 2001; Magarey, Daniels, & Boulton, 2001a). At present there is 
nothing to suggest that this rate of increase is slowing and the prevalence of overweight 
and obesity is likely to continue to increase. As a result of the increasing prevalence of 
overweight and obesity in young people, this generation may be the first to have a 
shorter life expectancy than their parents (Olshansky, Passaro, Hershow, & Layden, 
2005).  
While genetics play an important role in body composition, genetics alone can 
not account for the recent dramatic increase in overweight and obesity rates. Instead, it 
is the change in the environment, and the human response to these changes, that are 
likely to account for the increased rate of overweight and obesity. The contemporary 
environment promotes over consumption of energy dense food and a sedentary lifestyle. 
The resulting energy imbalance can account for a large proportion of the increasing 
overweight and obesity rates currently being seen worldwide (Swinburn & Egger, 2004; 
World Health Organisation, 2000b).  
These increases in overweight and obesity are associated with increased 
mortality and morbidity rates. Numerous chronic and debilitating illnesses, including 
Type II diabetes, coronary heart disease, some cancers and musculoskeletal disorders, 
are more common in overweight and obese individuals than in normal weight 
individuals. Many of these disorders, once thought to occur only in adults, are now 
being diagnosed in overweight and obese adolescents. Overweight and obesity also 
increase the risk of developing a range of disorders that reduce quality of life such as 
arthritis, respiratory difficulties, skin problems, sleep apnea and infertility (World 
Health Organisation, 2000b).  
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In addition to these physical consequences, overweight and obesity also increase 
the risk of a variety of psychosocial problems. Overweight and obese individuals 
presenting for treatment are more likely to have clinical levels of psychopathology 
including depression and anxiety. Epidemiological research also suggests higher rates of 
these psychopathologies in overweight and obese individuals in the general population 
(Friedman & Brownell, 1995; Wadden & Stunkard, 1993; Wadden, Womble, Stunkard, 
& Anderson, 2002). These individuals are also more likely to be socially and 
economically disadvantaged. Overweight and obese individuals are less likely to be in a 
long-term relationship, less likely to have a higher education and more likely to be 
living below the poverty line (Gortmaker, Must, Perrin, Sobol, & Dietz, 1993). 
The high prevalence of overweight and obesity in young people is particularly 
concerning. Research has demonstrated that obesity tracks into adulthood such that an 
obese 13-year-old has a 50% chance of being an obese adult and an obese 18-year-old 
has nearly an 80% chance of being obese throughout adulthood (Whitaker, Wright, 
Pepe, Seidel, & Dietz, 1997). The presence of obesity during childhood and adolescence 
increases the risk of numerous physical complications independently of adult obesity. 
Additionally, the longer the individual is overweight or obese, the more serious the 
physical consequences (Freedman, Dietz, Srinivasan, & Berenson, 1999; Must, Jacques, 
Dallal, Bajema, & Dietz, 1992; Power, Lake, & Cole, 1997; Whitaker et al., 1997).  
Obesity in childhood and adolescence also increases the likelihood of a range of 
negative psychosocial outcomes. Young people who are overweight are less likely to be 
chosen as friends throughout primary school and overweight adolescents are more likely 
to be teased and ridiculed than their peers (Falkner et al., 2001). Possibly as a result of 
these negative social experiences, overweight and obese young people are at increased 
risk of psychopathology (French, Story, & Perry, 1995).  
In addition to these immense personal costs, overweight and obesity also result 
in considerable costs to society as a whole. It is estimated that the direct costs of 
treatment and hospitalisation for obesity related diseases and disorders accounts for 
more than 2% of Australia’s health care costs (Lobstein, Baur, & Uauy, 2004). This 
figure does not consider the costs of diseases and disorders linked to obesity, such as 
some cancers and infertility, or the complications obesity adds to the treatment of other 
disorders. These costs will rise with the increasing prevalence of overweight and 
obesity. Additionally, the increased prevalence and tracking of childhood overweight 
and obesity will result in earlier referrals and a need for longer term treatments, further 
increasing the costs to society (Lobstein et al., 2004).  
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Various social burdens result from the indirect costs of obesity. These indirect 
costs include reduced educational opportunities and earning potential, the costs of 
absenteeism, sick leave, and disability payment and the loss of economic contribution as 
a result of illness and premature death. Additional intangible social and personal costs 
also result from the reduced quality of life of obese individuals. While it is not possible 
to calculate these indirect costs of obesity, it is estimated that they are more than ten 
times the direct costs (Lobstein et al., 2004).  
Despite steady increases in the prevalence of overweight and obesity since the 
1970s, relatively little has been done to address this problem. Throughout the late 70s 
and early 1980s, a number of studies explored factors related to obesity and the 
effectiveness of various intervention studies. The increasing obesity rates were then 
largely ignored until the mid 1990s when recognition of the dramatically increased rates 
of overweight and obesity paired with government and community interest in the area, 
sparked renewed research efforts (World Health Organisation, 2000b). 
The increasingly high prevalence of overweight and obesity highlights the need 
for effective prevention and intervention. It is only through environmental and 
attitudinal changes that this problem is likely to be effectively addressed in the 
population. However, despite numerous large-scale multi-sight studies, prevention 
programs have not demonstrated long-term effectiveness in changing body composition 
or behaviour (Summerbell et al., 2005). While continued efforts to develop effective 
prevention programs are needed, these programs will be too late for many individuals 
who are already overweight, and they are unlikely to be adequate for those at the highest 
risk of overweight and obesity. The lack of effective prevention programs, the high 
number of individuals who are already overweight and obese, and the likelihood that 
prevention will not address the needs of those at the highest risk of overweight and 
obesity, highlight the need for concurrent attention to treatment.  
Despite the identified need for effective interventions for adolescent obesity very 
few studies have explored the effectiveness of weight loss interventions for this age 
group (Summerbell et al., 2003). The relative neglect of adolescent obesity may be due 
to the complexities associated with studying this population. The study of adolescent 
body composition is made more complicated by the physical changes associated with 
puberty. Additionally, researchers may be hesitant to offer interventions to adolescents 
because of the difficulties associated with working clinically with this population.  
Given the lack of research exploring the treatment of adolescent overweight and 
obesity, the results of adult and child overweight and obesity preventions must be used 
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as the basis for adolescent interventions. Adult weight loss interventions have 
demonstrated some short-term success. While very few participants achieve body 
weights within the healthy weight range, these programs can, on average, produce 
losses of approximately 10% of the original body weight. A 10% body weight loss is 
considered clinically significant as it has been shown to result in improvements in 
physical and psychological health (Gregg & Williamson, 2002). The majority of adult 
weight loss interventions, however, fail to demonstrate long-term success with most 
participants regaining all the weight they lost within 5 years (Goodrick & Foreyt, 1991). 
In contrast, the treatment of childhood overweight and obesity has demonstrated long-
term success. Intervention programs incorporating improved dietary habits, increased 
physical activity, reduced sedentary behaviour and parent training in behaviour 
management have demonstrated maintained weight loss up to 10 years after treatment 
(Epstein, Valoski, Wing, & McCurley, 1990, 1994).  
While the solution to the overweight and obesity epidemic, reduced energy 
intake and increased energy expenditure, appears to be simple, overweight and obesity 
has proven to be very resistant to treatment. Early treatment approaches were based on 
the prescription of a reduced energy diet. The majority of contemporary weight loss 
interventions continue to focus on dietary change with the promotion of low-fat, low-
carbohydrate or high-protein diets. Some more recent interventions also incorporate 
increased exercise or physical activity. To date, the majority of intervention approaches 
have been unable to produce the long-term behaviour changes that are required for 
sustained weight loss (Goodrick & Foreyt, 1991). The majority of studies evaluating 
overweight and obesity interventions have used weight based measures of outcome. 
While some studies have reported other physiological measures such as body 
composition and cardiovascular disease risk indicators, few have considered the 
psychosocial outcomes of weight loss interventions (Summerbell et al., 2003).   
The discipline of psychology has demonstrated its effectiveness in the treatment 
of many other treatment resistant disorders such as addictions, eating disorders and 
other mental illnesses (Nathan & Gorman, 2002), however, the role of psychology in 
the treatment of overweight and obesity has been largely unexplored. The seminal work 
by Stuart (1967) first demonstrated the potential role of psychology in obesity 
treatment. Stuart revolutionised the weight loss field by incorporating behaviour therapy 
strategies, such as relaxation and stimulus control, into standard weight loss 
interventions. The incorporation of these strategies led to increased weight loss and 
improved maintenance in weight loss interventions and they are now incorporated into 
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most modern day weight loss interventions. Behavioural strategies have also 
demonstrated their potential use in the treatment of childhood obesity. The effectiveness 
of childhood obesity interventions is largely attributed to the use of parent training 
based on behavioural family intervention (Epstein, Myers, Hollie, Raynor, & Saelens, 
1998).  
However, since Stuart’s (1967) contribution, there has been very little extension 
of the role of psychology in the weight loss field. In response to the increased 
demonstration of the effectiveness of cognitive behaviour therapy (CBT) in the field of 
psychology, numerous studies were published claiming to evaluate the effectiveness of 
CBT interventions for weight loss. Currently, however, there are no satisfactory CBT 
models of obesity and the majority of programs claiming to be CBT based are 
predominantly behavioural, with minimal attention to the cognitive aspects of the 
approach. The role of cognitions in obesity development and treatment and the potential 
use of CBT in obesity treatment have not yet been fully explored (Cooper & Fairburn, 
2001).  
While CBT has demonstrated its effectiveness in the treatment of a range of 
disorders, a significant proportion of individuals do not improve as a result of CBT 
intervention (Nathan & Gorman, 2002). It has been proposed that motivation to change 
may account for the failure of some people to respond to treatment, and that an 
individual is unlikely to benefit from an action focused therapy such as CBT unless they 
are ready to change. Research has indicated that many people who present for treatment 
are not ready to make changes to their behaviour (Prochaska & DiClemente, 1992; 
Prochaska, DiClemente, & Norcross, 1992). Motivational interviewing (MI), a 
technique developed in the treatment of alcoholism and now used widely in the drug 
and alcohol field, aims to assist the individual to become ready for change (Miller & 
Rollnick, 1991, 2002). MI has been used in conjunction with CBT to increase treatment 
initiation and completion rates and to improve treatment outcomes (e.g., Aubrey, 1998) 
however, the use of MI in the treatment of overweight and obesity has received very 
little attention in the theoretical and empirical literature (Wilson & Schlam, 2004).  
There is a critical and urgent need for evidence based adolescent weight loss 
interventions. The increased physical and psychosocial impact of being overweight 
during childhood and adolescents, and being overweight for a longer period of time, 
demonstrates the importance of early intervention. The treatment resistant nature of 
adult obesity further highlights the importance of preventing this refractory disorder. 
Given the strong tracking of obesity from adolescence to adulthood, adolescent 
 6 
overweight and obesity provides early detection of adult overweight and obesity. The 
need for research in this area is further highlighted by the potential risks of clinicians 
using interventions with no empirical basis. Adolescent interventions can incorporate 
comprehensive CBT intervention targeting both the adolescent and their parents. Thus, 
adolescents may be able to utilise the most effective components of both adult and child 
obesity interventions resulting in more effective interventions. 
 
Aims and Scope 
 The aim of the present research is to examine the effectiveness of CBT and MI 
in the treatment of adolescent overweight and obesity. While there is a need for 
effective treatment of overweight and obesity in all age groups, the adolescent 
population is particularly in need of evidence based intervention. The tracking of 
obesity from adolescence to adulthood, combined with the treatment resistant nature of 
adult obesity, suggest that targeting this population may be an effective and efficient 
way to prevent adult obesity. Concomitantly, the high prevalence of adolescent 
overweight and obesity, and the increased physical and psychosocial impact of being 
overweight at a younger age, and being overweight for a longer period of time, 
demonstrates the importance of targeting this at risk population immediately. Thus, this 
thesis will focus on the adolescent population. It is expected that many of the findings 
of this research will also inform adult and child overweight and obesity theory and 
treatment.  
The role of psychology in understanding and treating overweight and obesity has 
been largely ignored by other professionals in the weight loss field. There are numerous 
psychological approaches that have been shown to be effective in interventions 
targeting treatment resistant disorders and these approaches may have an important role 
to play in promoting the long-term behaviour change necessary for the effective 
treatment of overweight and obesity. The potential of each of these approaches warrants 
further investigation. The contribution of behaviour therapy to the treatment of 
overweight and obesity (Stuart, 1967; Wilson, 1980), the findings of a small number of 
studies exploring the benefits of using a comprehensive CBT approach to overweight 
and obesity interventions (e.g., Cooper, Fairburn, & Hawker, 2003; Cooper & Fairburn, 
2001), and the success of CBT in managing similar disorders (Byrne & McLean, 2002; 
Fairburn, Marcus, & Wilson, 1993), suggests that CBT holds promise as an effective 
intervention for adolescent overweight and obesity. Motivational interviewing has been 
used prior to CBT to improve treatment outcomes in CBT interventions for a range of 
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treatment resistant disorders (Burke, Arkowitz, & Dunn, 2002). Thus, this study will 
focus on the use of CBT and MI in the treatment of adolescent obesity. 
A secondary aim of this research program is to redress the limited information 
available on the behavioural and psychosocial factors associated with adolescent 
overweight and obesity. While research has begun to explore the impact of adolescent 
weight on physical health outcomes, the psychosocial consequences of adolescent 
overweight and obesity have received little attention. Overweight and obese adults 
presenting for treatment are more likely to have clinical levels of psychopathology 
including depression and anxiety. Epidemiological research also suggests higher rates of 
these psychopathologies in overweight and obese individuals in the general population 
(Friedman & Brownell, 1995; Wadden & Stunkard, 1993; Wadden et al., 2002). Given 
the importance of social acceptance and inclusion during adolescence, the weight based 
discrimination and prejudice resulting from the social stigma associated with 
overweight and obesity are particularly problematic during this period. Thus, this 
research program will explore the relationship between body weight and psychosocial 
factors in the general population, and the psychosocial characteristics of overweight and 
obese treatment seeking adolescents.  
 
Overview of Thesis 
This thesis reports the finding of six studies aimed at redressing the limited 
information available on overweight and obese adolescents. Initial studies explore the 
relationship between body weight and a range of psychosocial factors in adolescents (12 
to 18 years) and young adults (18 to 25years). Factors explored include weight and 
dieting history, family background, social competence, psychopathology, body 
dissatisfaction, motivations to change weight and fitness, family and parenting factors, 
dietary and physical activity habits. Physical, behavioural, and psychosocial 
characteristics of treatment seeking adolescents are explored in subsequent studies. The 
major studies examine the effectiveness of MI and CBT in the treatment of overweight 
and obesity in adolescents.  
Chapter 2 reviews the definition, prevalence and measurement of overweight 
and obesity. Chapter 3 outlines the causes and risk factors, consequences and 
comorbidities of overweight and obesity. It includes a review of the genetic and 
environmental influences on obesity with a focus on recent changes to eating and 
physical activity habits. This chapter also includes a review of the physical, social, and 
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psychological consequences of obesity for the individual, and an outline of the societal 
costs of obesity. 
Chapter 4 critically reviews research related to the prevention and treatment of 
overweight and obesity. Prevention programs are discussed and the reasons for poor 
prevention outcomes are identified. Given the paucity of previous research on which to 
base adolescent intervention, literature examining the treatment of child and adult 
overweight and obesity is discussed and potentially useful strategies are identified. The 
available literature addressing the treatment of overweight and obesity in adolescents is 
explored in detail. Chapter 5 also addresses adolescent development and intervention 
targeting this group. The physical, cognitive, social and emotional developments that 
occur during adolescence, the unique needs of this population, and treatment strategies 
that have been found to be useful in working with adolescents are also discussed. In 
chapter 6 the potential role of psychology in the treatment of overweight and obesity is 
explored. This chapter begins with a discussion of a psychological perspective of 
behaviour change and motivation to change. Theoretical models and clinical 
approaches, namely the transtheoretical model and motivational interviewing, 
emphasising the importance of readiness to change are outlined. The potential 
application of motivational interviewing to weight management and adolescents is also 
discussed.   
Chapter 7 details a descriptive study exploring psychosocial factors related to 
body weight in younger adolescents and their parents. Chapter 8 examines similar 
factors in young adults attending university. Chapter 9 outlines the general methodology 
of the intervention studies of this project. It describes the interview, survey, and 
anthropometrical tools used in assessment of participating overweight and obese 
adolescents and their parents. The CBT program used in this study is also outlined along 
with a discussion of the use of MI prior to this intervention. The physical and 
behavioural characteristics of treatment seeking overweight and obese adolescent are 
explored in Chapter 10, and psychosocial characteristics of this sample are described in 
Chapter 11. Chapter 12 investigates the impact of the CBT program, used with or 
without MI, on the physical and behavioural characteristics of these overweight and 
obese adolescents. Chapter 13 explores the impact of treatment on their psychosocial 
characteristics. The final chapter, chapter 14, presents a general discussion of the 
findings of these studies. The results are discussed in terms of their theoretical and 
clinical implications. 
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CHAPTER 2 
DEFINITION, PREVALENCE AND MEASUREMENT OF OVERWEIGHT AND 
OBESITY 
 
As a result of its increasing prevalence and the recognition of the potential 
physical and psychosocial consequences of the disease, the World Health Organisation 
has declared obesity one of the major concerns for global health (World Health 
Organisation, 2000b). While obesity is defined as an excess of fat mass, the 
operationalisation of this definition has proven difficult. Factors such as the difficulties 
associated with the measurement of body fat, the variability in the degree of excess fat 
at which disease becomes apparent, and the importance of the localisation of body fat in 
the estimation of disease risk complicate the operationalisation of obesity (World Health 
Organisation, 2000b). 
This chapter will describe the operationalised definition of overweight and 
obesity in adults, children and adolescents. Rationales for these criteria will be outlined. 
The prevalence of overweight and obesity will be described with reference to historical 
and international trends. Finally, this chapter will review the direct and anthropometric 
measures of adiposity used in the assessment of overweight and obesity in adults, 
children and adolescents.  
 
Definition 
While more complex adiposity measures can be used to define obesity in a 
clinical setting, the study of obesity within a global perspective requires a simple and 
reliable classification system of degrees of overweight. In response to this need the 
World Health Organisation developed a body mass index (BMI) based system of 
classification for adult overweight and obesity (World Health Organisation, 1989, 
2000b). More recently, the World Health Organisation also adopted a child and 
adolescent overweight and obesity classification system based on the adult BMI cut 
points (Cole, Bellizzi, Flegal, & Dietz, 2000). The use of a standard BMI based 
definition of obesity allows for comparisons to be made across countries and over time. 
 
Defining Overweight and Obesity in Adults 
 Exploration of the relationship between weight and health was advanced by the 
development of the Metropolitan Life Insurance Company Weight by Height Charts in 
1943 listing gender, body frame (small, medium and large) and height specific body 
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weights associated with lowest mortality (Metropolitan Life Insurance Company, 1983). 
While the limits of the weight by height charts were recognised, epidemiologists 
required a height/weight based mechanism that could be used at a population level to 
estimate body weights associated with lowest mortality/morbidity and to determine 
health risks associated with different levels of excess weight (Valdez & Williamson, 
2002).  
The BMI, or Quetelet Index, is now the index of choice in the classification of 
body weight. The BMI is calculated by dividing weight in kilograms by height in metres 
squared, resulting in an index with a low correlation with height, and strong correlation 
with weight and body fat levels. While the limitations of the approach, that is the failure 
to directly measure body fat, are recognised, is used internationally as the mechanism 
for identifying overweight and obesity (World Health Organisation, 2000b).  
 The WHO (World Health Organisation, 1995) and US National Institutes of 
Health (National Institutes of Health, 1998) independently developed consistent BMI 
guidelines for adults with overweight defined as a BMI of greater than 25kg/m2, and 
obesity as a BMI of greater than 30kg/m2. These cut points were chosen as they indicate 
the point at which the mortality and morbidity risks of excess weight rise sharply 
(World Health Organisation, 1995). It is recognised that racial and ethnic variations 
exist regarding the optimal level of body fat for health. Research indicates that Asian 
populations display higher levels of body fat at lower BMI values promoting the 
development of separate BMI guidelines for this group. Similarly, African American 
individuals seem to have higher optimal body fat levels and may require higher 
overweight and obesity BMI cut points (World Health Organisation, 2000b). 
 In recognition of the importance of fat distribution in the relationship between 
weight and health, measures of central obesity are also recommended when assessing 
adult body composition. The World Health Organisation (1995) guidelines recommend 
that waist circumference also be used in classifying abdominal obesity as it is associated 
with disease risk. Using this classification system, overweight is defined as a waist 
circumference of greater than 94cm for males and greater than 80cm for females, and 
obesity as greater than 102cm for males and greater than 88cm for females. The 
relationship between waist circumference and central adiposity varies with age and 
ethnicity, however, separate criteria for specific populations have not been developed 
(World Health Organisation, 1995, 2000b).  
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Defining Overweight and Obesity in Children and Adolescents 
Research and clinical practice have used many varied definitions of child and 
adolescent overweight and obesity. The relationship between these measures and excess 
body fat has also been largely unknown. Similarly, the relationships between these 
various definitions are unclear, making cross study comparisons difficult (Baur & 
Denney-Wilson, 2003; National Health and Medical Research Council, 2003b).  
With the aim of promoting consistency in obesity research, the International 
Obesity Taskforce (IOTF) expert committee  recommended that BMI, based on 
percentile curves that at age 18 pass through the adult cut-points of 25 kg/m2 and 30 
kg/m2, be used to define overweight and obesity among children and adolescents 
(Bellizzi & Dietz, 1999). Given the lack of long-term research examining adiposity in 
young people, health related cut points for weight could not be established, Thus, adult 
BMI cut points were chosen as they indicate the points at which the health risks of 
excess weight rose sharply. Based on this recommendation Cole and colleagues (2000) 
developed a table of age and gender specific BMI cut points for overweight and obesity 
to be used in epidemiological research.  
While BMI cut points are suggested for research, BMI-for-age charts are 
suggested for use in clinical practice as they can be used to chart an individual’s BMI 
and monitor changes over time (National Health and Medical Research Council, 
2003b). The 85th percentile is suggested as the criteria for overweight, and the 95th 
percentile as the criteria for obesity, however, the decision to use these specific 
percentile lines is largely arbitrary (Baur & Denney-Wilson, 2003). Until Australia-
specific growth charts are available, the United States Centres for Disease Control and 
Prevention charts (Centres for Disease Control, 2002) are recommended for clinical use 
in Australia (National Health and Medical Research Council, 2003b). 
The relationship between waist circumference and disease risk in children and 
adolescents is less well defined. Consequently, overweight and obesity definitions based 
on waist circumference are not available for children and adolescents (National Health 
and Medical Research Council, 2003b).  
 
Prevalence 
Regardless of chosen measurement techniques, or the definitions use to indicate 
overweight and obesity, studies examining obesity report a high prevalence and a 
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dramatic increase across the past two decades (Australian Institute of Health and 
Welfare et al., 2003; Troiano & Flegal, 1998, 1999; Wilfley, 2002). 
 
Adults 
Australian 
 The most recent Australia wide survey of overweight and obesity rates indicated 
that in 1999-2000 approximately 39% of adults were overweight and a further 21% 
were obese. Overweight and obesity were least prevalent in the younger age group (25-
34 years) and most prevalent in adults aged 55 to 74 years (Cameron et al., 2003). These 
data are displayed in Figure 1.  
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Figure 1. Age specific prevalence of overweight and obesity by BMI 
 
 Similar trends were observed when males and females were considered 
separately. Approximately 48% of adult males were overweight and a further 19% were 
obese. Overweight and obesity were least prevalent in the younger age group (25-34 
years) and most prevalent in men aged 45 to 74 years (Cameron et al., 2003). The 
prevalence of male overweight and obesity is displayed in Figure 2.  
Error! Not a valid link. 
Figure 2. Age specific prevalence of overweight and obesity by BMI in males 
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 The prevalence of overweight was significantly lower in females while the 
prevalence of obesity was slightly higher. Approximately 30% of adult females were 
overweight and a further 22% were obese. Overweight and obesity were least prevalent 
in the younger age group (25-34 years) and most prevalent in women aged 55 to 74 
years (Cameron et al., 2003). The prevalence of female overweight and obesity is 
displayed in Figure 3.  
 
Error! Not a valid link. 
Figure 3. Age specific prevalence of overweight and obesity by BMI in females 
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Historical 
 Historical data suggests that overweight and obesity levels remained low and 
stable for the first half of the 20th century. They began increasing gradually since the 
1960s and more dramatically since the 1980s (Australian Institute of Health and 
Welfare et al., 2003). In the past 25 years, the proportion of people in the healthy weight 
range has decreased as the percentage of adults who are overweight and obese has 
increased.  
Figure 4 displays the increase in the prevalence of overweight in Australian 
adults from 1980 to 2000. While overweight and obesity data have not been collected 
systematically in Australia, data collected in a range of surveys with various aims have 
been used to estimate prevalence rates. Early data was collected in the 1980 (National 
Heart Foundation of Australia, 1980) and 1989 (National Heart Foundation & 
Australian Institute of Health, 1990) Risk Factors Prevalence Surveys. The 1995 data 
was collected in the National Nutrition Survey (Australian Bureau of Statistics & 
Department of Health and Family Services, 1997) and the 1999-2000 in the Australian 
Diabetes, Obesity, and Lifestyle Study (AusDiab, Dunstan et al., 2001). In 1980 
approximately 48% of males and 27% of females were overweight. By 2000 these rates 
had increased with 65% of male and 45% of female adults being overweight.  
 
Error! Not a valid link. 
Figure 4. Prevalence of overweight in Australian adults from 1980 to 2000 
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Similarly, in 1980 approximately 7% of adults were obese. By 1995 these rates 
had increased by approximately 10% with 17.6% of males and 16.1% of females being 
obese. The prevalence of obesity in males appears to have remained stable between 
1995 and 2000, while the prevalence of obesity in females has continued to increase. 
Figure 5 displays the increase in the prevalence of overweight in Australian adults from 
1980 to 2000. 
 
Error! Not a valid link. 
Figure 5. Prevalence of obesity in Australian adults from 1980 to 2000 
 
Figure 6 displays the trends in age specific prevalence of obesity in males and 
females from 1980 to 2000. Increases in the prevalence have occurred across all age 
groups with the prevalence of obesity doubling for most age groups (Dunstan et al., 
2001). 
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Error! Not a valid link. 
Figure 6. Age specific prevalence of obesity in males and females from 1980 to 2000. 
 
International 
 Similar overweight and obesity rates are being seen in the developed world 
(World Health Organisation, 1989). The prevalence of overweight and obesity in 
Australian is only slightly lower than that of the United States of America and the 
United Kingdom (Australian Institute of Health and Welfare et al., 2003; World Health 
Organisation, 1989). However, the dramatic rate of increase in Australia is concerning. 
Australia currently has one of the fastest rates of increase in overweight and obesity 
levels in the developed world (Australian Institute of Health and Welfare et al., 2003).  
 
High Risk Groups 
 Data collected in the United States indicates that the risk of overweight and 
obesity increases when individuals are older, female, from a racial/ethnic minority, in a 
low SES, are children of obese parents, married, ex-smokers, and are women who have 
had multiple children (Valdez & Williamson, 2002). Obesity rates increase with age 
within most societies. This increase in body weight is most likely due to the increase in 
sedentary behaviour that tends to occur with age (James, 2002).  
A number of groups within the Australian population are at higher risks of 
overweight and obesity. Overweight is more common in those with low socioeconomic 
status and low levels of education. Australians born in Greece, Lebanon, Yugoslavia or 
Italy are at an increased risk of obesity than those born in Australia. Obesity rates are 
also higher in indigenous Australians, and Australians living in rural and remote 
communities (World Health Organisation, 1989).  
 
Children and Adolescents 
 Until recently, the lack of an operationalised definition limited the study of the 
prevalence of child and adolescent overweight and obesity. Without a universally 
accepted definition, comparative prevalence estimate across time and region were 
limited. However, regardless of the definition used, research indicates that more 
children and adolescents are overweight, and children and adolescents are more 
overweight than in the past (Baur & Denney-Wilson, 2003). 
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Australian 
 The last Australia wide survey conducted in 1995 (Australian Bureau of 
Statistics & Department of Health and Family Services, 1997) indicated that 15% of 
boys, and 15.8% of girls were overweight, and 4.5% of boys and 5.3% of girls were 
obese. Thus, 19.5% of boys, and 21.1% of girls aged between 2 and 18 years were 
overweight or obese (Magarey et al., 2001a). The most recent Australian wide data is 
now more than 10 years old. It is very likely that overweight and obesity rates in 
children and adolescents have continued to rise and are now considerably higher. Data 
collected in a number of more recent studies of smaller populations support his 
suggestion.  
Pooled data collected in the NSW School Fitness and Physical Activity Survey 
(Booth, Macaskill, Phongsavan, McLellan, & Okely, 1998), the National Nutrition 
Survey (Australian Bureau of Statistics & Department of Health and Family Services, 
1997), and the Health of Young Victorians Study (Lazarus, Wake, Hesketh, & Waters, 
2000) indicated that 19 to 23% of young people aged 2 to 17 years were overweight or 
obese. Prevalence was similar across data sets and gender, age and socioeconomic 
effects were not evident (Booth et al., 2001).  
Victorian data collected in 2001(Timperio, Salmon, Telford, & Crawford, 2005) 
indicated that 22.6 % of 5- to 6-year olds were overweight and 4.3% were obese. Rates 
were higher in the 10- to 12-year olds with overweight at 28.9% and obesity at 6.7%. 
Data collected in metropolitan Melbourne in 2002 and 2003 indicated that 23% of 5- to 
6- year olds, and 32% of 10- to 12- year olds, were overweight or obese (Salmon, 
Campbell, & Crawford, 2006).  
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Historical 
Historical data indicates that the trends of increasing overweight and obesity 
seen in Australian adults are mirrored in Australian children. Rates of childhood 
overweight remained at stable levels of 2-5% for most of the 1900s. These rates 
increased slowly throughout the 1950s and 1960s followed by a dramatic increase from 
the late 1970s (Booth et al., 2001).   
Comparison of national child surveys conducted in 1985 (Australian Health and 
Fitness Survey) and 1995 (National Nutrition Survey) indicated substantial increases in 
childhood overweight and obesity. During the 10 year period between these surveys the 
level of childhood overweight had doubled and childhood obesity rates had tripled in 
Australia. The most dramatic increases were seen in the older adolescent population 
(Magarey et al., 2001a). 
 
International 
The prevalence of child and adolescent overweight and obesity is increasing 
dramatically worldwide. The worldwide prevalence of overweight is estimated to be 
approximately 10% and obesity 2-3% in children and adolescents (Lobstein et al., 
2004). The prevalence of overweight and obesity varies markedly between countries 
with African and Asian estimates well below, and European and American estimates 
well above this level (Lobstein et al., 2004).  
 While initially, child and adolescent overweight and obesity was thought to be a 
problem in developed countries, developing countries are now also reporting higher 
overweight and obesity prevalence rates (Baur & Denney-Wilson, 2003). Increasing 
rates of child and adolescent obesity are particularly problematic in countries 
undergoing rapid economic growth. Overweight and obesity are most prevalent in low 
socioeconomic groups in developed countries, and high socioeconomic groups in 
developing countries (Lobstein et al., 2004).  
Using the recently established IOTF overweight and obesity definitions (Cole et 
al., 2000), overweight and obesity prevalence rates have been shown to be increasing in 
the United States, Australia, England, China, Hong Kong and Singapore. Studies using 
alternate definitions have demonstrated increasing overweight and obesity prevalence in 
children and adolescents from Belgium, Egypt, Taiwan, Morocco, Finland and Spain 
(Baur & Denney-Wilson, 2003).  
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High Risk Groups 
Overweight and obesity rates within subgroups of children have received little 
research attention. A higher prevalence of overweight and obesity in children from 
European or Middle-Eastern cultural backgrounds is one of the few consistent trends 
observed in Australian research (Booth et al 2002). Data collected in the United States 
indicates that overweight and obesity rates are higher and increasing more dramatically, 
amongst those with low socioeconomic status. In contrast, children and adolescents 
from higher socio-economic groups are more likely to be overweight or obese in 
developing nations (Baur & Denney-Wilson, 2003).  
 
Measurement of Overweight and Obesity 
While the BMI is the measure of choice for the identification of overweight and 
obesity in epidemiological research, various other measures of adiposity are commonly 
used in research and practice. Researchers and practitioners require methods for 
quantifying excess energy stores that allow for accurate and precise measurement that 
are accessible, simple, easy to use, acceptable to participants, and have been well 
documented with published norms and cut points (Power et al., 1997). As no one 
method meets these requirements, clinicians and researchers rely on a combination of 
indirect (anthropometric) and direct measures of body fat (Heymsfield & Heshka, 2002; 
National Health and Medical Research Council, 2003b). 
 
Direct Measures of Adiposity 
There are a number of direct measures of body composition that allow for the 
estimation of fat mass and fat-free mass. These measures include bioelectrical 
impedance analysis, dual energy X-ray absorptiometry and underwater weighing 
(hydrodensitometry). Magnetic resonance imaging and computerised axial tomography 
can also be used to measure specific fat deposits but not total body fat. Direct measures 
require specialised equipment rendering them less accessible and are more time 
consuming and expensive than anthropometric measures. They are generally limited to 
use in research or tertiary intervention settings (National Health and Medical Research 
Council, 2003b). 
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Densitometry  
Densitometry methods are based on the finding that body density is directly 
related to body fat. Once the density of the whole body is known, the proportion of fat 
and fat free mass can be determined and the percent body fat calculated. Density can be 
measured using underwater weighing or air plethysmography.  
Underwater weighing (hydrodensitometry) is considered the gold standard in 
body composition assessment. According to the densitometry model the body can be 
divided into fat mass and fat free mass. In adults, fat mass (0.9g/cc) has lower density 
than fat free mass (1.1g/cc), however, the density of fat free mass is influenced by age, 
gender, and ethnicity. Subjects are required to exhale fully and submerse in a large tank 
of water for several seconds. The displacement of the water is used to calculate body 
density. Underwater weighing is commonly used in research settings, however, it is 
rarely used in clinical settings. Its use is limited by the availability of facilities and the 
requirement that the individual hold their breath underwater (National Health and 
Medical Research Council, 2003b).  
 Air plethysmography, an alternate densitometry measure, is based on the gas 
laws of physics. Body volume is estimated while the subject rests in a sealed chamber. 
Results are comparable to those obtained from underwater weighing. The use of this 
approach is limited by the availability of necessary equipment and the inconvenience to 
the individual (Heymsfield & Heshka, 2002). 
 
Imaging Techniques 
Imaging techniques such as magnetic resonance imaging (MRI) and 
computerised axial tomography (CT) are the most accurate measures of abdominal fat 
accumulation. They are the only measurement techniques able to distinguish 
subcutaneous from visceral fat (Despres, 2002).  
Magnetic resonance imaging is the current gold standard measure of visceral 
adipose tissue. The area of interest is scanned to provide a visual image of the fat and fat 
free tissue. These images can then be used to determine the volume of the region. 
Magnetic resonance imaging does not involve the use of radiation exposure. It is used in 
research rather than clinical settings as it is costly and does not allow for the 
measurement of total body fat (Heymsfield & Heshka, 2002).  
 Magnetic resonance imaging has been used in a small number of studies of 
children and adolescents to examine intra-abdominal fat and its relationship to 
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metabolic risk factors. Magnetic resonance imaging measures of visceral fat do not 
correlate with BMI but do correlate with skinfold measures of body fat. Intra-abdominal 
fat, as measured by MRI, is related to basal insulin, triglycerides, HDL, total and LDL 
cholesterol (Brambilla et al., 1999; Caprio et al., 1996). 
 Computerised axial tomography scans are also useful for measuring intra-
abdominal fat. They produce high-resolution X-ray derived images allowing for the 
separation of anatomical components. Cross sectional images are used to reconstruct 
body compartments and examine individual components. This technique is not suitable 
for use with children as it is time consuming and involves the use of ionising radiation. 
It is used only in research settings (Heymsfield & Heshka, 2002; National Health and 
Medical Research Council, 2003b). 
 
Dual Energy X-Ray Absorptiometry (DEXA) 
 DEXA is based on the observation that X-rays are differentially attenuated by 
bone mineral tissue and soft tissue. It allows for the calculations of total and regional 
percentage fat, fat and lean body mass. DEXA scans can be conducted relatively 
quickly (less than 30 minutes) and as they use a very low dose of radiation they can be 
safely used with children and adolescents (Goran, 1998; National Health and Medical 
Research Council, 2003b).  
Several studies have demonstrated the validity of DEXA by comparing it with 
the chemical analysis of a pig carcass. Pigs are used because their body composition is 
similar to humans. Results of these studies indicated that DEXA is a valid measure of 
soft tissue body composition (Ellis, Shypailo, Pratt, & Pond, 1994; Svendsen, Haarbo, 
Hassager, & Christiansen, 1993). The reliability of DEXA body composition measures 
has been established in research demonstrating consistent results across time, and using 
different scan speeds (Mazess, Barden, Bisek, & Hanson, 1990).  
DEXA has also been validated against the gold standard measures of body 
composition. Johansson and colleagues (1993) validated DEXA against underwater 
weighing in measuring total body composition. DEXA measurements of fat-free mass 
(.9) and body fat (.86) were highly correlated with hydrodensitometry measurements. 
Regional fat identified by DEXA is also strongly correlated with CAT scan assessments 
of abdominal fat demonstrating its validity as a measure of central obesity (Goran, 
Gower, Treuth, & Nagy, 1998; Svendsen, Hassager, Bergmann, & Christiansen, 1993).    
The validity of DEXA has also been established in studies exploring the 
relationship between DEXA measured body composition and health risks. Research 
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conducted with children has shown a relationship between percent body fat, as 
measured by DEXA, and a range of cardiovascular risk factors (Higgins, Gower, 
Hunter, & Goran, 2001).  
 DEXA is generally only used in clinical research settings as it requires 
expensive equipment and trained operators. The upper weight limit of DEXA tables is 
approximately 115kg so the technique is not useful for very large subjects (Heymsfield 
& Heshka, 2002). 
 
Bioelectrical Impedance Analysis (BIA) 
 BIA can also be used to estimate fat mass and fat free mass. This technique is 
based on the varied resistance of an alternating current passing through fat and fat free 
mass. The measured bioelectrical impedance is directly related to fat free mass and fat 
mass can be calculated based on the difference between total and fat free mass.  The 
equations used to convert resistance to body fat must be matched to the population for 
which they are being used.  
BIA is being used increasingly in clinical settings as it is inexpensive, simple, 
safe and portable. Houtkooper and colleagues (1992) validated BIA against underwater 
weighing and deuterium dilution body composition measures for children (Goran et al., 
1993) and adolescents. Depending on the equation used to estimate body fat, body 
composition estimated from BIA was strongly associated with body composition 
determined by underwater weighing and deuterium dilution (.91 to.98). BIA has also 
been validated against CAT measures of central adiposity (Goran, Kaskoun, & Shuman, 
1995).  
Results are strongly influenced by the hydration status of the individual so 
extraneous factors such as temperature, hydration status, and diet must be controlled for. 
This technique is not recommended for measuring short-term changes or individual 
difference. It is reliable over the long-term and is recommended for measuring group 
changes (Heymsfield & Heshka, 2002). There are some concerns regarding the validity 
of BIA equations for very obese populations. The correlations between various BIA 
equations are very low in very obese populations and current equations overestimate the 
percent body fat in these populations. These limitations have lead to suggestions that it 
may be more accurate to use impedance measures themselves rather than converting 
them to a measure of body fat using standard equations (Allison et al., 1998).  
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Anthropometric Measures 
Anthropometric measures of total adiposity, or fatness, include a range of 
measures calculated from measured height and weight and skinfold thickness measures. 
Central obesity is strongly linked with many of the comorbidities of obesity, therefore, 
measurement of central adiposity is important in the assessment of overweight and 
obesity. A number of anthropometric measures of central obesity are available and 
include waist circumference, waist hip ratio, and abdominal sagital diameters. 
Prediction formulas can be used to estimate total body fat based on anthropometric 
measurements. These measures provide crude indications of adiposity and are generally 
used when other more accurate and complex measures are not available. Their 
reliability and validity depends largely on the training and skills of the technician 
(Goran, 1998; Heymsfield & Heshka, 2002; National Health and Medical Research 
Council, 2003b).  
 
Body Weight 
 Despite its limitations, weight is the most widely used measure of body fat. 
Because height is not considered weight is not useful when comparing individuals. 
While weight may be useful in measuring weight loss in adults, it is a poor measure of 
body composition. The use of weight as an indicator of body composition is particularly 
problematic for children and adolescents. Weight does not consider the changes in body 
composition occurring with growth in children and adolescents. Further, while changes 
in weight over time can be detected, it is not possible to account for normal growth and 
development and the changes in adiposity that occur throughout childhood and 
adolescence (National Health and Medical Research Council, 2003b).  
There are additional concerns relating to the measurement of weight in 
extremely overweight individuals. As a result of the stigma associated with weight, 
many overweight individuals are distressed by being weighed. Additionally, many 
scales have an upper weight limit of approximately 150kg, and morbidly obese 
individuals may be unable to stand on a standard scale as their legs are too large to 
allow their feet to be placed close enough together (Allison et al., 1998). These 
limitations influence all anthropometric measures incorporating weight.  
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Body Mass Index (BMI) 
BMI is calculated by dividing weight in kilograms by height in metres squared. 
The limitations of this technique, its failure to distinguish between fat and lean mass, is 
well recognised. Despite this, BMI is the most commonly used epidemiological measure 
of overweight and obesity because of its reliability, ease of use, its high correlation with 
fat mass, and the increased risk of morbidity and mortality associated with higher BMI 
(Bellizzi & Dietz, 1999). It is recommended for use as an estimate of excess adipose 
tissue from age 2 years and onwards. There are, however, racial differences in the 
relationship between BMI and body fat that need to be considered when using BMI as 
an indicator of overweight and obesity (Centres for Disease Control, 2002; Cole et al., 
2000; Must, Dallal, & Dietz, 1991; World Health Organisation, 2000b). 
A number of studies have explored the accuracy of BMI as an indicator of 
adiposity. Results indicated that BMI was moderately to strongly correlated (0.5 to 
0.85) with other more direct measures of adiposity (Himes & Dietz, 1994; Pietrobelli et 
al., 1998). Both international (Himes & Dietz, 1994; Pietrobelli et al., 1998; Sardinha, 
Going, Teixeira, & Lohman, 1999) and Australian (Lazarus, Baur, Webb, & Blyth, 
1996) researchers have compared percent fat as measured by dual energy x-ray 
absorptiometry (DEXA) with BMI in children and adolescents. The relationship 
between BMI and DEXA measured body composition in children and adolescents has 
ranged from moderate (.5, Himes & Dietz, 1994) to strong (.85, Pietrobelli et al., 1998). 
Combined, results of these studies indicate that BMI has good specificity with adequate 
sensitivity for use as a screening tool for overweight and obesity (Lazarus et al., 1996; 
Sardinha et al., 1999).  
The use of BMI to classify overweight and obesity in children has similar 
limitations to its use with adults. The relationship between BMI and body composition 
is influenced by race, with Asians having higher levels of body fat than Caucasians at 
the same BMI (Wang et al., 1994).  BMI is a less useful measure of body fatness in 
children and adolescents who are very short or tall for their age, or in those with 
unusually high or low levels of muscular tissue (Sardinha et al., 1999). Maturation also 
influences weight classification based on BMI with the prevalence of overweight 
overestimated in early maturing adolescents and underestimated in late maturing 
adolescents (Adair & Gordon-Larsen, 2001).  
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BMI-for-age percentiles. 
BMI changes with age and with gender so the BMI of a child or adolescent must 
be evaluated against age and gender reference standards. The US Centres for Disease 
Control and Prevention have recently developed new gender- and age-specific BMI 
charts for this purpose (Centres for Disease Control, 2002). A BMI above the 85th 
percentile is considered overweight and above the 95th percentile as obese. In the 
absence of an Australian equivalent the National Health and Medical Research Council 
(2003b) recommends Australian clinicians and researchers use the CDC charts as they 
are readily accessible and the overweight and obesity rates in the United States 
population closely resembles those in the Australian population (Lazarus et al., 1996). 
There are a number of limitations associated with the use of BMI percentiles in 
the classification of overweight and obesity. As with all classification systems for 
overweight and obesity in children and adolescents, the selected cut-off point, in this 
case the BMI percentile, is arbitrary and not based on identified medical or health risks. 
The major limitation specific to the use of BMI percentiles is the use of a reference 
population. Data is derived from the population of interest, not an ideal population with 
reference to obesity. Thus, if the population of interest changes in the variable being 
studied, the values associated with each percentile will change. During the time period 
in which the CDC BMI chart data (Centres for Disease Control, 2002) were collected 
there was a significant increase in overweight and obesity prevalence in the United 
States. If this data were used there would be an upward shift of the BMI curves. Thus, 
the definition of overweight and obesity would increase as the population became 
heavier, resulting in stable prevalence estimates despite increasing adiposity. To avoid 
this, more recent data were excluded from the calculation of values for the BMI 
charts(Cole et al., 2000). An additional problem with the use of the CDC BMI charts in 
Australia is that the Australian sample are being compared to percentiles derived from a 
population with a higher prevalence of overweight and obesity than the study 
population (Lobstein et al., 2004).  
 
BMI-for-age z-scores. 
 It has been suggested that BMI-for-age z-scores be used to assess overweight 
and obesity in treatment settings, and to measure change over time, in children and 
adolescents. This allows for more specific description of the individual by indicating 
how far above the cut-off the individual is. There are no standard definitions of 
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overweight or obesity based on BMI z-scores, however, a z-score of 1 is approximately 
equal to the 84th percentile, of 2 the 98th percentile, and of 2.84 the 99th percentile. 
Arbitrary z-score cut points of 3 or 4 are used to indicate severe or extreme obesity. As 
with the use of BMI percentiles, the major limitations of the BMI-for-age z-scores are 
the arbitrary cut points, and the use of a reference population (Lobstein et al., 2004; 
National Health and Medical Research Council, 2003b).  
 
BMI based on adult cut-off points 
The current BMI classification system for overweight and obesity in children 
and adolescents is based on adult cut points. While the BMI value at which health risks 
become apparent is not known in children and adolescents, the IOTF expert committee 
recommended cut-offs based on the adult cut-offs of 25 for overweight and 30 for 
obesity (Bellizzi & Dietz, 1999). These cut-off points correspond to the adult 
overweight and obesity criteria which are related to morbidity and mortality.  
Data from six countries, Great Britain, Brazil, the Netherlands, Hong Kong, 
Singapore, and the United States, were combined to develop BMI percentile curves that 
at 18 years passed through the points of 25 and 30. These curves were then used to 
determine age and gender specific BMI cut-off points to define overweight and obesity 
(Cole et al., 2000). The BMI cut points based on adult cut points provide a reference 
that can be used to compare international population data, however, they are not 
recommended for clinical use (National Health and Medical Research Council, 2003b; 
Wang et al., 1994).  
 
Comparison of BMI based overweight and obesity criteria.  
 It is recommended that age and gender specific BMI cut-off points (Cole et al., 
2000) be used for research purposes while the CDC BMI curves (Centres for Disease 
Control, 2002) be used in clinical settings (National Health and Medical Research 
Council, 2003b). A number of studies have compared these two criteria for determining 
child and adolescent overweight and obesity. Differences between the approaches are 
expected given that different techniques and populations were used in the development 
of each.  Using an American sample Flegal, Ogden, Wei, Kuczmarski and Johnson 
(2001) found that, relative to BMI percentiles,  BMI cut-offs gave slightly lower 
estimates of overweight for 12- to 14-year olds and slightly higher estimates for 15- to 
18- year olds. BMI cut-offs gave similar estimates of obesity for 12- to 14- year old 
females, slightly lower estimates for 12- to 14- year old males, and higher estimates for 
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15- to 18- year olds compared to BMI percentiles. Wang and Wang (2002) conducted 
similar research with an international sample and found that the different criteria 
resulted in similar prevalence rates for overweight in adolescents. For obesity, however, 
the use of BMI cut-offs resulted in slightly lower estimates than the BMI percentiles. 
The authors concluded that differences in prevalence estimates obtained using these two 
criteria will be higher in populations where the prevalence of overweight and obesity is 
higher (Wang & Wang, 2002).  
  
Waist Circumference 
Waist circumference is the most commonly used and recommended measure of 
central obesity. The measurement is taken horizontally at the minimum circumference 
between the iliac crest and the rib cage following overnight fasting (Malina & 
Bouchard, 1991). Adult waist circumference is predictive of intra-abdominal fat mass 
and obesity related diseases. There are established cut-off points used for defining 
obesity based on high risk waist circumferences in adults (World Health Organisation, 
2000b). The use of waist circumference measures is limited in more obese patients as it 
becomes increasingly difficult to determine the waist line as obesity increases (Allison 
et al., 1998).  
Waist circumference in children and adolescents is also predictive of 
cardiovascular and diabetes risk factors such as tricylglycerol, LDL cholesterol, HDL 
cholesterol, blood pressure and insulin (Freedman, Dietz et al., 1999; Freedman, 
Serdula, Srinivasan, & Berenson, 1999; Higgins et al., 2001; Maffeis, Corciulo, Livieri, 
Rabbone, & al, 2003).  
Waist circumference has been shown to be strongly associated with DEXA 
measured trunk fat (0.8) in children and adolescents (Taylor, Jones, Williams, & 
Goulding, 2000). Brambilla and colleagues (2006) found that waist circumference was 
the strongest anthropometric predictor of visceral fat. However, Goran, Gower, Treuth, 
and Nagy (1998) reported that DEXA was a better indicator of intra-abdominal fat 
while waist circumference was more predictive of subcutaneous fat.  
Waist circumference percentiles for children and adolescents have been 
developed for numerous populations including those in Canada (Katzmarzyk, 2004) and 
the United Kingdom (McCarthy, Jarrett, & Crawley, 2001), however, there are no 
accepted cut points waist circumferences recommended for use with Australian children 
and adolescents (National Health and Medical Research Council, 2003b) 
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Waist hip ratios. 
The waist-hip ratio has also been used as a measure of central obesity. Waist hip 
circumference is a poorer predictor of body composition and adverse health risk factors, 
and is more difficult to measure than waist circumference (Freedman, Dietz et al., 1999; 
Taylor et al., 2000). Therefore waist circumference is the preferred measure of central 
adiposity (Freedman, Dietz et al., 1999; National Health and Medical Research Council, 
2003b).  
 
Skinfolds 
Skinfold thickness is measured using special calipers with the thickness of the 
skinfold providing an indicator of the subcutaneous fat. Skinfolds are typically 
measured at various sites on the trunk and limbs. These measures can be used in 
prediction equations to estimate body fat (Malina & Bouchard, 1991). The relationship 
between skinfold and body fat measures is influenced by gender, ethnicity, and 
maturation, thus the validity of skinfold is also dependent on the selection of the 
appropriate prediction equation (Goran, 1998).   
The accuracy and utility of skinfold measurement is dependent on the quality of 
the equipment used and the skills of the technician. Accurate measurement of skinfolds 
is more difficult in overweight and obese individuals (National Health and Medical 
Research Council, 2003b). Skinfold measures do not predict body fat (Watts et al., 
2006) or metabolic consequences of excess weight (Bellizzi & Dietz, 1999) better than 
other anthropometric measures. They are also more difficult to measure accurately than 
other anthropometric techniques capable of predicting body fat, such as bioimpedance 
(Goss et al., 2003). Therefore, they are not recommended for use in the measurement of 
overweight and obesity in children and adolescents (Bellizzi & Dietz, 1999; National 
Health and Medical Research Council, 2003b).  
 
Self-Report Measures 
 Self-reported height and weight are generally regarded as acceptable proxies 
when actual measures are not available (Goodman, Hinden, & Khandelwal, 2000; 
Nieto-Garcia, Bush, & Keyl, 1990). While the correlation between measured and self-
reported heights and weights are high, a systematic bias exists as individuals tend to 
overestimate their height and underestimate their weight (Flood, Webb, Lazarus, & 
Pang, 2000; Goodman et al., 2000). This bias tends to be more extreme in overweight 
individuals (Allison et al., 1998).  
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For example, an Australian study designed to evaluate the validity of self-
reported height and weight in adults found that less than one-quarter of participants 
reported their height accurately to within 1cm, and less than one-third of participants 
reported their weight accurately to within 1kg. Males typically overestimated their 
height by 2cm and underestimated their weight by 1.4kg, and females overestimated 
their height by 0.8cm, and underestimated their weight by 3kg. Overweight and obese 
participants were also more likely to underreport their weight with lighter males 
typically underreporting by -.1kg and heavier males by -2.8kg, and lighter females 
underreporting by -1.7kg and heavier females by -4.5kg. BMI calculated using self-
reported heights and weight resulted in 39% of males and 32% of females being 
classified as overweight or obese. However, when measured heights and weights were 
used, 62% of males, and 47% of females, were actually overweight or obese. Thus, self-
reported height and weight resulted in an underestimate of BMI and therefore and 
underestimation of overweight and obesity rates (Flood et al., 2000). 
Similar results were obtained in a study of the use of self-reported height and 
weight in adolescents. Less than half of the adolescents measured were able to report 
their height accurately to within 2cm or their weight accurately to within 2kg. Self-
reported weights were on average 2kg lighter than measured weights and self-reported 
heights were on average 1.1cm higher than measured heights. Differences between self-
reported and measured weights were greater in overweight and obese adolescents. The 
mean difference between self-reported and measured weight was 1.2kg for normal 
weight adolescents, 3.5kg for overweight adolescents, and 9.6kg for obese adolescents. 
Eighteen percent of boys and 12% of girls were classified as overweight or obese when 
self-reported height and weight information was used to calculate BMI compared to 
25% of boys and 19% of girls when measured height and weight were used (Wang, 
Patterson, & Hills, 2002).  
Another major limitation of the reliance on self-report data is that a considerable 
number of individuals do not know, or decline to report, their current height and weight 
(Allison et al., 1998) resulting in considerable missing data. For example in the most 
recent Australian National Health Survey (Australian Bureau of Statistics, 2006) 1.9% 
of males and 2.7% of females did not report height information, and 4.2% of males and 
9% of females did not report weight information. Thus, BMI could not be calculated for 
9% of the sample (5% of women, and 11% of males). Non-reporting of height and 
weight information is even more common in adolescent studies. In a survey of 
secondary school students, Tiggerman (2006) reported missing weight data for 17.42% 
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of adolescents, and missing height data for 20.25% of adolescents. Consequently, BMI 
could not be determined for 28.1% of adolescent participants. Body dissatisfaction 
measures were not related to missing data for males, however, in females missing height 
data was associated with a more positive body image while missing weight data was 
associated with more negative body image. This result suggests motivated non-
responding and indicates that missing height and weight information should be treated 
as data.   
  
Measuring Change in Weight Loss Interventions 
 Adult weight loss intervention typically uses weight loss as the primary measure 
of body fat changes. Absolute weight loss is not always an appropriate goal for weight 
loss interventions. Adolescents who have reached their adult height must lose weight to 
reduce body fatness. In contrast, children who have yet to reach their height potential 
can loss body fatness by halting weight gain and ‘growing into’ their present weight. 
While a 5% to 10% weight loss in adults can result in a significant reduction in 
metabolic risks (Blackburn, 2002; Gregg & Williamson, 2002 there are no data 
available on the level of weight loss required to improve metabolic risk factors in 
children and adolescents. Based on BMI definitions of overweight and obesity, the 
optimal weight loss intervention goals would be a BMI within the normal weight range, 
i.e., below the 85th percentile. However, the amount of weight loss required to achieve a 
normal weight will be unachievable for some. Waist circumference may also be used as 
an indicator of reduced intra-abdominal fat in children and adolescents, however, there 
are no data available on the degree of change in waist circumference required for a 
reduction in metabolic risk factors (National Health and Medical Research Council, 
2003b).  
Thus, there is a need for research to explore the degree of weight loss required 
for improvements in metabolic risk factors in children and adolescents. The use of direct 
measures to accurately determine body composition will be essential in the early stages 
of this research. Knowledge of the relationship between changes in direct measurement 
of body composition and changes in anthropometric measures will also be important in 
informing clinical practice where direct measurements is not available.  
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Conclusions 
In recent times the prevalence of overweight and obesity has increased 
dramatically in Australia, and across the world, in recent times. The remarkable increase 
in child and adolescent overweight and obesity is particularly concerning and highlights 
the need for effective prevention and treatment strategies. Measurement of overweight 
and obesity is an essential first step in identifying, exploring and intervening in 
overweight and obesity. A range of techniques are necessary for the measurement of 
overweight and obesity. Anthropometric measures, particularly BMI and waist 
circumference, provide adequate estimates of total and central adiposity in 
epidemiological research and as screening measures in clinical research and practice. 
More sophisticated measures are necessary for accurate measurement of body 
composition and its relationship to metabolic risk factors. In spite of the recognised 
limitations of the use of BMI as an indicator of body fat, BMI is now recommended for 
use in classifying children, adolescents and adults. Establishment of a standard 
definition of overweight and obesity has allowed for comparison of prevalence rates 
across countries and overtime.  
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CHAPTER 3 
THE CAUSES AND CONSEQUENCES OF OVERWEIGHT AND OBESITY 
 
Obesity is the result of interactions between genetic, psychosocial, and 
environmental factors. It is proposed that while an individual’s body weight is 
genetically influenced, the environment determines the expression of these genetic 
tendencies. According to this theory, at a population level, body weight changes in 
response to changes in food availability and physical activity requirements. In the 
current ‘obesogenic’ environment, very few individuals are able to resist overweight 
and obesity. Thus, environmental changes, and the impact of these changes on eating 
and physical activity habits, are responsible for the rapid increase in the prevalence of 
overweight and obesity reported in recent times (Horgen & Brownell, 2002; Swinburn 
& Egger, 2004).  
The relationship between body weight and health has been consistently 
demonstrated. Generally, optimal health is best achieved if body weight is maintained 
within the ‘normal’ range. Increases in body weight are associated with medical 
complications leading to increased morbidity and mortality. Indeed, obesity has become 
the largest contributor to the burden of disease in industrialised countries (Pi-Sunyer, 
2002). Risk factors for many weight related disorders (e.g., type 2 diabetes and 
cardiovascular disease), once thought to occur in adulthood, are now being detected in 
children and adolescents. Perhaps the most concerning long term consequence of 
childhood obesity is obesity in adulthood, whereby obese children and adolescents are 
very likely to become obese adults (Valdez, Gregg, & Williamson, 2002). 
Additionally, although they have received far less attention in the literature, the 
psychosocial consequences of obesity can reduce quality of life and contribute 
significantly to the burden of disease. While the more serious consequences are 
associated with severe obesity, those at the upper end of the ‘normal’ weight range may 
also be at increased disease risk. Even modest weight loss can reduce mortality and 
physical and psychosocial morbidity in obese individuals (Manson, Skerrett, & Willett, 
2002; Wadden et al., 2002). Obese young people are also at risk of negative 
psychosocial consequences such as teasing, discrimination, and low self-esteem (French 
et al., 1995; Klesges et al., 1992; Phillips & Hill, 1998).  
This chapter outlines the causes and consequences of overweight and obesity. 
Genetic causes and proposed physiological mechanisms of overweight and obesity are 
outlined. Environmental changes, and the eating and activity behavioural responses to 
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these changes, thought to be responsible for the increasing prevalence of overweight 
and obesity, are discussed. The physiological, psychological, social and economic 
consequences of obesity are also reviewed. Finally, the impact of weight loss on these 
biopsychosocial consequences is discussed. While this review presents these issues as 
causes and consequences of overweight and obesity, it is acknowledged that most 
studies investigating the comorbid symptomatology associated with obesity and 
overweight are cross-sectional in design and are therefore generally unable to elucidate 
the temporal association of these relationships.  
 It is also important to note that the vast majority of research exploring the 
causes and consequences of obesity has focused on adults. Although the findings 
presented in this chapter are therefore primarily based on research with adults, available 
outcomes from the small number of studies exploring causes and consequences of 
overweight and obesity in children and adolescents are also reviewed. 
 
Causes of Overweight and Obesity 
Genetic Causes 
Evidence for a genetic factor in obesity has been obtained from a range of 
sources including studies of twins and adoptees, studies of genetic syndromes such as 
Prader-Willi syndrome and familial studies (Bouchard, 2002; Bouchard & Perusse, 
1993a, 1993b; Price, 2002).  
Hereditability refers to the faction of the population variation in a trait that can 
be explained by genetic transmission (Ogden, 2003). Estimations of the hereditability of 
obesity have varied depending on the study methodology employed, whereby twin 
studies have generally resulted in higher estimations of hereditability than adoption 
studies. Estimations of the genetic hereditability of obesity have ranged from 30% in 
some studies to 70-90% (Price, 2002; Tataranni & Ravussin, 2002). Studies reporting 
lower estimates of heritability of obesity generally indicate that lifestyle plays a more 
important role in determining body weight. 
While it is generally accepted that genetics play an important role in determining 
body weight, studies of genetic transmission of obesity are made more difficult by the 
multitude of ways in which genetics can influence obesity (Bouchard, 2002; Leibel, 
2002; Price, 2002). Apart from relatively rare specific genetic syndromes, it is unlikely 
that obesity it due to specific genes. It is more likely that obesity is the result of multiple 
genes, the interaction amongst these genes, and the interaction between genetics, the 
environment, developmental factors and psychosocial factors. It is also important to 
 34 
distinguish between genes that cause obesity, and genes that predispose the individual to 
obesity (Bouchard, 2002; Leibel, 2002; Price, 2002). In addition to these difficulties, the 
mechanisms through which genes have their effect have not been determined. 
 
Genetic Syndromes 
Obesity is a symptom of a number of genetic syndromes, such as Prader-Willi 
syndrome, Bardet-Biedl syndrome, Alstrom syndrome, Cohen syndrome, the Carpenter, 
Baraitser, Launois-Bensaude, and Summitt variants of the fragile X and Borjeson-
Forssman-Lehman syndromes. Generally, these syndromes have been found to be 
autosomal recessive disorders. In each of these conditions, obesity is just one of a 
variety of identifying characteristics; intellectual disability is another common factor 
(National Health and Medical Research Council, 2003b).  
 
Ethnicity 
Genetic factors can be explored by comparing obesity rates across different 
countries, and between different ethnic groups sharing a similar environment. There are 
apparent differences in obesity rates across ethnic groups (World Health Organisation, 
1989, 2000b). Australian research investigating the influence of parental ethnic origin 
on the body composition of children and adolescents has found higher rates of 
overweight and obesity in young people of Mediterranean, European and Middle 
Eastern backgrounds, and lower BMI for children and adolescents from Asian 
backgrounds, than those from other ethnic groups (Booth et al., 2001; Lynch, Li Wang, 
& Wilcken, 2000).  
 
Adoptee and Twin Studies 
The influence of genetics on obesity has also been explored in adoptee and twin 
studies. These studies aim to quantify the risk of being obese when a biological relative 
is obese compared to the risk of obesity in the general population (Bouchard, 2002).  
Adoption studies involving the comparison of adoptee weight to those of the 
adoptive and biological parents have supported the influence of genetics on obesity. In 
these studies, adoptee weights tend to be more strongly related to the weights of the 
biological parents than the weights of adoptive parents (Sorenson, Price, Stunkard, & 
Schulsinger, 1989).   
Numerous findings from twin studies also demonstrate the genetic influence in 
obesity. The strongest relationship between the weights of siblings found in 
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monozygotic (identical) twins (e.g., Bodurtha et al., 1990), with correlations generally 
ranging from .6 to .7 (Bouchard et al., 1990; Price, 2002). Findings of twin studies 
generally indicate that monozygotic twins reared separately have more similar body 
weights than dizygotic twins reared together (Stunkard, Harris, Pedersen, & McClearn, 
1990) and that weight correlations for dizygotic twins are generally higher than weight 
correlations in other biological siblings (Price, 2002; Tataranni & Ravussin, 2002). 
These findings demonstrate the importance of considering the impact of shared 
environmental factors when interpreting twin studies. Combined, the result of the twin 
studies indicate heredity estimates of approximately 50 to 70% (Bouchard et al., 1990; 
Price, 2002; Tataranni & Ravussin, 2002). While twin and adoptee studies therefore 
provide strong evidence for the heredity of obesity, their results also suggest that shared 
environment has an important impact on sibling body weights (Price, 2002; Tataranni & 
Ravussin, 2002). 
 
Familial studies 
Familial studies have also demonstrated the heredity of obesity by finding that 
the BMI of family members is moderately correlated. The prevalence of obesity is twice 
as high in the families of obese individuals compared to the prevalence in the general 
population (Bouchard, 2002). Research indicates that the risk of familial obesity 
increases with the degree of obesity, whereby the prevalence of obesity is seven or eight 
times higher than that of the general population in the families of extremely obese 
individuals (Bouchard, 2002).  
The body composition of siblings has also been found to be correlated, with 
estimates ranging from 0.18 to 0.43 (Bouchard, Savard, Despres, Tremblay, & Leblanc, 
1985; Savard, Bouchard, Leblanc, & Tremblay, 1983). Garn and Clarke (1976), for 
example, found that if one child in the family was obese, the second child had a 40% 
chance of being obese. If the obese child had two siblings, there was an 80% chance that 
at least one of them would be obese. These findings do not appear to be influenced by 
the sex of the siblings.  
 The risk of obesity in an individual is also related to the weight status of their 
parents. Correlations among first degree relatives range from 0.2 to 0.3 with higher 
correlations within generations than between generations (Price, 2002). Early research 
indicated that the offspring of two lean parents had less than 10% chance of obesity. In 
comparison, children with one obese parent had a 40% chance, and children with two 
obese parents had an 80% chance of becoming obese (Garn et al., 1976). Based on the 
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results of their study, Garn and colleagues (1976) concluded that by the time they reach 
adulthood, children with two obese parents are three times more likely to be overweight 
than children with lean parents. There is also some evidence of assertive mating 
amongst the severely obese, which results in individuals with one extremely obese 
parent are more likely to have two extremely obese parents, thereby further increasing 
their genetic risk for obesity (Bouchard, 2002).  
More recently, Whitaker and colleagues (Whitaker et al., 1997) found that after 
adjusting for the child’s obesity status, the odds ratio for adult obesity when one parent 
was obese was 3.2 at 2 years of age and 2.2 at 17 years of age. Conversely, after 
adjusting for parental obesity, the odds ratio for adult obesity associated with childhood 
obesity was 1.3 up to 2 years of age, 4.7 at 3 to 5 years of age, 8.8 at 6 to 9 years of age, 
22.3 at 10 to 14 years of age, and 17.5 at 17 years of age. These findings indicate that 
parental obesity is the strongest predictor of younger children developing adult obesity, 
but that the child’s own weight was the strongest predictor of adult obesity for 
adolescents.  
Correlations in body weights are not restricted to members of immediate 
families. Multi-generational studies have also demonstrated strong correlations between 
the BMI of children and their grandparents (Guillaume, Lapidus, Beckers, Lambert, & 
Bjorntorp, 1995).  
 
Physiological Causes 
Although the exact physiological mechanisms through which genes have their 
effect have not yet been identified, it has been proposed that genetics may influence 
body weight through metabolic rate or appetite regulation (via physical factors such as 
fat cell numbers and leptin concentrations).  
 
Metabolic Rate 
Metabolism refers to the energy used to undertake the chemical and biological 
processes required for life. Resting metabolic rate is operationalised as the amount of 
energy expended when awake but resting and not digesting food. Metabolic rates 
accounts for approximately 60-70% of daily energy expenditure and therefore can  
potentially have a significant influence on body weight. Metabolic rate decreases by 
approximately 10% during sleep and can increase 10- to 20-fold during vigorous 
activity. Metabolic rate is also influenced by food intake, whereby the thermic effect of 
food accounts for 10% of daily energy expenditure. In addition to the effects of food 
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and physical activity, resting metabolic rate can also be influenced by temperature, 
psychophysiological responses such as fear or stress, and chemicals such as drugs and 
hormones.  
It has been suggested that metabolic rate may be slower in obese individuals and 
that many obese individuals attribute their excess weight to a ‘slow metabolism’ 
(Ogden, 2003; Tataranni & Ravussin, 2002). According to this theory, the slower the 
metabolic rate, the less energy expended in metabolic activities, the more energy stored 
as fat, and the greater the resulting weight gain. This suggestion is not, however, 
supported by research. Empirical evidence suggests that obese individuals actually have 
a higher metabolic rate and that they expend more energy in metabolic activities than 
normal weight individuals (Black, Coward, Cole, & Prentice, 1996; Prentice, Black, 
Coward, & Cole, 1996; Ravussin, 2002; Tataranni & Ravussin, 2002). 
While resting metabolic rate and total energy expenditure correlate most 
strongly with lean body mass, they are also independently influenced by fat mass. The 
heavier the individual, the greater the resting metabolic rate, the greater the total energy 
expenditure. Combined, body mass, age and gender account for 80-85% of the variance 
in resting metabolic rate. While some of the remaining variance in resting metabolic rate 
may be genetically determined, research indicates that when body composition is 
controlled for, neither resting metabolic rate nor thermogenesis differ between obese 
and non-obese individuals (Montague et al., 1997), or between the children of obese or 
non-obese parents (DeLany, Bray, Harsha, & Volaufova, 2002; Montague et al., 1997; 
Stensel, Lin, & Nevill, 2001). 
 
Appetite Regulation 
Genetics may also influence body weight through impacting on appetite 
regulation. Numerous theories, including fat cell and leptin theories, have been 
proposed to explain the impact of genetics on appetite regulation (Price, 2002; Tataranni 
& Ravussin, 2002). 
 
Fat cell theory. 
It has been proposed that genetics may be expressed via fat storage (i.e., the 
number of fat cells, or adipocytes, the individual has in which to store their fat). 
Although overweight or mildly obese individuals usually have the same number of fat 
cells as normal weight individuals, each cell is enlarged from storing a greater quantity 
of fat. Severely obese individuals, however, have a greater number of fat cells than 
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normal or mildly overweight individuals because new fat cells are formed once the 
existing fat cells are at capacity. Although fat cells cannot be lost, fat cells return to 
normal size if weight is lost (Chua & Liebel, 2002).  
It is not known whether the increased number of fat cells seen in obese 
individuals is purely the result of excess weight, or whether excess fat cells influence 
weight gain. It has been suggested that individuals with more fat cells are likely to have 
a greater appetite. Additionally, as fat cells can not be lost, a previously obese 
individual will continue to have excess fat cells after weight loss. Higher number of 
adipocytes could result in greater appetite therefore increasing the likelihood of 
overeating and weight gain. It has been suggested that fat cells may have their impact on 
appetite through leptin (Chua & Liebel, 2002).  
 
Leptin. 
Leptin is a protein thought to influence food intake, energy expenditure, and 
body weight regulation. It has been proposed that obesity may be the result of elevated 
or reduced leptin levels, or an abnormal physiological response to leptin (Allison et al., 
1998; Campfield, 2002). Leptin is created by fat cells and is produced in proportion to 
the adipocyte mass. When administered directly to the brain, leptin leads to neural 
activity in many brain regions implicated in energy intake and body energy balance. It 
has been shown to influence many other organs and is implicated in glucose and insulin 
regulation. Leptin has also been shown to be related to cholesterol and blood lipids 
(Campfield, 2002; Leibel, 2002).  
Thus, there are numerous ways in which leptin may influence body weight 
regulation. As the fat mass increases, fat cells increase production and secretion of 
leptin. Consequently, obese individuals have higher serum levels of leptin. Early 
theories suggested that obesity may be the result of elevated leptin levels (Montague et 
al., 1997). More recently, it has been suggested that obesity may be the result of reduced 
brain responsivity to leptin, resulting in a failure in the body’s satiety mechanisms 
(Campfield, 2002). At present, there are few published norms for leptin levels so it is 
difficult to determine whether an individual’s leptin levels are abnormal (Allison et al., 
1998). 
 
Summary of Physiological Causes 
While a number of physiological mechanisms through which genetics may 
impact on body weight have been proposed, these theories have not been well 
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supported. Genetics undoubtedly play a role in the energy balance, and thus in the 
development and maintenance of obesity, however, a substantial amount of variance in 
body weight is unexplained by genetics. Further, the dramatic recent changes in obesity 
prevalence in the absence of genetic changes highlight the importance of the 
environment in body weight regulation. The United States Institute of Medicine (1995) 
notes that:  
 Although it is clear that genetics has a modest influence on obesity on a 
population basis, by far the largest amount of variance in body weight is due to 
environmental influences (p. 53) …. there has been no real change in the gene pool 
during this period of increasing obesity. The root of the problem, therefore, must lie in 
the powerful social and cultural forces that promote an energy rich diet and a sedentary 
lifestyle (p. 152).   
 
Environmental Causes 
The recent dramatic increase in the prevalence of overweight and obesity is 
thought to be a result of the current ‘obesogenic’ environment. The current environment 
promotes over consumption and inactivity. Food is less expensive relatively and more 
readily available than ever before. Over consumption is marketed with strategies 
including advertising, toys and gimmicks, larger portion sizes, drive throughs, 24 hours 
services, and school canteen contracts. While energy intake has increased, energy 
expenditure has decreased. Physical activity has become less necessary with the 
availability of energy saving devices minimising activity requirements at work and in 
day to day living. Increasingly, achieving adequate physical activity requires the 
individual to make a conscious choice to be active and many report a lack of motivation, 
time, money and social support to enable them to achieve adequate physical activity. At 
the same time, the development of screen entertainment has made sedentary behaviour 
very appealing and engaging. Despite widespread recognition of its importance, very 
little research has examined the impact of the environment on body weight (Andajani-
Sutjahjo, Ball, Warren, Inglis, & Crawford, 2004; Brownell, 2002a; Egger & Swinburn, 
1997).  
 
Changes in Physical Activity and Obesity 
Historically, population increases in obesity have coincided with decreases in 
daily energy expenditure. Energy expenditure has decreased dramatically over the past 
50 years as a result of improvements in transport, the shift from agricultural to industrial 
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to information based society, the introduction of labour saving devices, and the 
availability of sedentary pass times such as televisions, videos, electronic games and 
computers. The population is now more likely to use mechanical transport, to be 
employed in an inactive occupation, and to spend their leisure time in inactive pass 
times (Andajani-Sutjahjo et al., 2004; Brownell, 2002a; Egger & Swinburn, 1997).  
These environmental changes have made significant changes to physical 
activity, the only form of energy expenditure under the direct control of the individual. 
Environmental changes and the relationship between physical activity, sedentary 
behaviour and body weight have been demonstrated in retrospective studies of 
epidemiologically population data. In their retrospective study, Prentice and Jebb (1995) 
found a strong association between changes in car ownership and television viewing 
and changes in adult obesity in the population between 1950 and 1990. They concluded 
that the reduction in energy expenditure resulting from reduced levels of physical 
activity was a major contributor to increased obesity rates. Population physical activity 
trends have not been studied in childhood, thus there is no evidence of a decline in 
childhood physical activity. However, given that children share the environment with 
adults, it is assumed that physical activity has fallen as childhood obesity rates have 
risen in recent times (National Health and Medical Research Council, 2003b).   
Evidence from a variety of sources demonstrates a decline in physical activity 
throughout adolescence. Cross sectional research indicates that on the whole, physical 
activity levels decline with age across adolescence. Longitudinal studies have 
demonstrated tracking of physical activity levels across adolescents. Less active 
younger adolescents tend to maintain their physical activity levels, while there is a 
decline in the level of activity with age in more active younger adolescents. There is 
also epidemiological evidence that adolescent activity levels influence adult body 
weight (Anderssen, Wold, & Torsheim, 2005; Twisk, Kemper, van Mechelen, & Post, 
1997). 
 
Changes in Food Intake and Obesity 
The study of trends in energy intake is difficult due to the inaccuracies inherent 
in the measurement of food consumption. Some research suggests that the amount of 
food typically consumed has decreased over recent times, while an increase in 
consumption of energy dense foods has lead to an overall increase in energy intake. 
Others suggest that while energy intake at mealtimes has decreased, snacking has 
increased and this type of eating behaviour is more difficult to measure. Thus, the 
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decrease in energy intake evident in epidemiological studies may be a consequence of a 
change in eating habits that has lead to greater underreporting of intake (Jebb, 2002).  
Data collected from the Australian National Nutrition Survey (Australian Bureau 
of Statistics, 2002) indicates that there were substantial changes to the Australian diet 
between 1975 and 1995. There has been an increase in the consumption of seafood and 
chicken, and a decrease in meat consumption. Fruit, vegetable and grain consumption 
has also increased. The consumptions of food outside the home has also increased, and 
this food is higher in fat than food typically consumed at home (Australian Bureau of 
Statistics, 2002). 
 
Behavioural Causes 
Recent environmental changes have increased body weights by influencing the 
behaviour of individuals. Thus the behaviour of the individual has an important role in 
the explanation of obesity. 
  
Physical Activity and Sedentary Behaviours 
The relationships between physical activity, sedentary behaviour and body 
weight have been demonstrated in prospective studies examining changes in the 
individuals. Longitudinal studies of adults have demonstrated that low rates of baseline 
physical activity, and reduced physical activity, were amongst the strongest predictor of 
body weight and weight gain at follow up (Blair & Leermakers, 2002; Fogelholm & 
Kukkonen-Harjula, 2000; Wier et al., 2001).  
The development of techniques to monitor movement has allowed for more 
sophisticated analysis of the relationship between physical activity and body weight. 
Doubly labelled water has recently been used to measure energy expenditure in free 
living conditions. Research using this technique has demonstrated that physical activity 
is lower in heavier individuals (Schulz & Schoeller, 1994), however, energy 
expenditure is higher due to increased mass (Black et al., 1996; Prentice et al., 1996) 
Studies have also demonstrated a relationship between fat mass and sedentary 
time (Maffeis, 2000). Results indicate that obese children spend less time moving than 
lean children (Berkowitz & Stunkard, 2002). In the first study to explore the 
relationship between sedentary behaviours and body weight, Dietz and Gortmarker 
(1985) found that obesity prevalence increased as hours of television viewing increased. 
For children aged 6 to 11 years, the prevalence of obesity in those watching up to one 
hour of television per day was 15%; this increased to 20% in those watching two or 
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more hours a day. This trend was also evident in adolescents. The prevalence of obesity 
in adolescents watching up to one hour of television per day was 10% and this increased 
to 20% in those watching five or more hours per day. This relationship was evident 
even when other important variables such as prior obesity, race and socio-economic 
status were controlled for. In a separate study, Gortmaker and colleagues (Gortmaker et 
al., 1996) found that both the prevalence and incidence of childhood obesity increased 
with TV viewing hours. Results also indicated that the likelihood of remission of 
overweight across time decreased as TV viewing hours increased.  
While some studies have been unable to replicate these findings (Robinson et 
al., 1993), numerous other studies have demonstrated a relationship between TV 
viewing and body weight in children. For example Berkey and colleagues (Berkey et 
al., 2000) reported greater increases in BMI in children reporting more screen time. 
Recent Australian research found that television viewing made a small but significant 
contribution to BMI in children aged 5 to 12 years. Interestingly, other small screen 
activities such as electronic games and computers were not related to body weight. This 
outcome might be explained by findings that TV viewing promotes stillness and 
reduced energy expenditure (Wake, Hesketh, & Waters, 2003). Research has 
demonstrated that children watching television have lower resting energy expenditure 
than children just sitting still (Klesges, Shelton, & Klesges, 1993). It may be that other 
forms of screen activities that require more active involvement from the child, do not 
have the same impact on energy expenditure. 
Television has also been shown to influence food choice. Food advertised during 
children’s viewing time is generally high in energy and low in nutritional value (Birch 
& Fisher, 1998). Research has indicated that young children are particularly susceptible 
to television advertising as they are unable to distinguish between advertisements and 
programs (Martin, 1997).  Children’s request for advertised food and the energy content 
of their diet increase with increased television viewing (Birch & Fisher, 1998; Taras, 
Sallis, Patterson, Nader, & Nelson, 1989).  Thus, television promotes weight gain by 
reducing energy expenditure through encouraging inactivity and increasing energy 
intake through encouraging snacking and poor food choices (Horgen & Brownell, 
2002).  
 While these studies do not demonstrate causality, they do support the hypothesis 
that reduced physical activity and increased sedentary behaviour are implicated in 
weight gain and the maintenance of higher weights.   
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Eating Behaviour 
The majority of research examining the behavioural factors associated with 
weight loss has focused on eating behaviour and energy intake. Energy intake has 
traditionally been considered more important in regulating energy balance as it is 
possible to have far more control over energy intake than energy expenditure. For 
example, by remaining sedentary, it is only possible to reduce daily energy expenditure 
by approximately 30%. In comparison it is relatively easy to consume no energy at all, 
or to double energy expenditure over a day. Consequently, day to day variations in 
behaviour typically result in 8% variation in energy expenditure in comparison to 25% 
variability in energy intake (Jebb, 2002).  
Psychological events such as hunger, perception, cravings and hedonic 
sensations, and behavioural operations such as meal and snack routines, energy, and 
macronutrients intake interact with the biological regulation of appetite (Blundell, 
2002). These psychological factors are in turn influenced by environmental factors, 
social and emotional influences and past learning (Jebb, 2002). Thus, biological 
regulation can be overridden by the individual or by the environment (Blundell, 2002). 
 
Amount of food. 
The majority of early studies exploring energy intake report no, or negative, 
correlation between energy intake and body weight. However, energy stores are the 
result of greater intake than expenditure and energy expenditure studies have 
demonstrated a positive relationship between body weight and expenditure. Thus, 
energy intake must be higher in obese individuals (Tataranni & Ravussin, 2002).  
This finding has been explained in recent studies that have simultaneously 
measured energy intake using food diaries, and energy expenditure using doubly 
labelled water. Results indicate that the failure to detect a relationship between body 
weight and energy intake was the consequence of measurement error. While lean 
individuals were reporting 80 to 100% of their intake, obese subjects reported only 50 to 
65% of their intake. Obese subjects also significantly over reported their levels of 
physical activity (Lichtman et al., 1992). Thus, the failure to find an association 
between weight and energy intake is likely the result of underreporting of intake in 
obese individuals.  
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Type of food. 
 The type of energy consumed may also be implicated in increasing obesity rates. 
A number of streams of research support the proposition that fat, not total energy, is 
important in weight gain. Fat is more readily absorbed and assimilated into body fat 
stores. Fat is also less readily oxidised. In contrast, carbohydrates require more energy 
to convert to a form that the body can use as fuel and is less readily stored as body fat. 
Carbohydrates promote greater satiety. High fat meals result in lower satiety and greater 
energy consumption in subsequent meals. When fed an ad libitum diet, more energy is 
consumed as the proportion of fat in the meal increases. As fat is more energy dense, it 
is easier to passively over-consume (Jebb, 2002).  
Physiological explanations also support the role of fat in weight gain. Nutrients 
are oxidised and stored independently and it is therefore argued that they should be 
considered separately (Ravussin, 2002; Tataranni & Ravussin, 2002). The balance of 
alcohol, protein, and carbohydrate is well controlled and unlikely to cause weight gain. 
In contrast, fat stores are large and fat intake does not influence fat oxidation. Fat is the 
only nutrient that can cause an imbalance between intake and oxidation resulting in 
excess fat stores. Obesity is therefore most likely to be the result of a long term positive 
fat balance. This imbalance may be the result of a higher fat intake, or impairment in fat 
oxidation (Ravussin & Swinburn, 1993; Tataranni & Ravussin, 2002). 
  
Taste preferences.  
Taste preferences are extremely influential in food selection. From birth, humans 
seek out sweetness and fat and to reject bitter and sour tastes (Birch, 1996). 
Physiologically, humans are ‘wired’ to select high energy food. Sugar and fat have a 
pleasurable, calming effect on children which is thought to have evolved to maintain 
infant feeding (Drewnowski, 2002). Young children also use energy density to select 
new foods. Research has demonstrated that novel foods are more likely to be accepted 
when they are high in energy. Thus, sugar and fat are important in the introduction of 
new foods into the diet (Drewnowski, 2002). Food is also experienced via olfaction and 
texture: higher energy foods are more varied, richer and more palatable. Thus, human 
sensory systems have evolved to select high energy foods. This previously adaptive 
response is problematic in the current environment where high energy foods are so 
readily available (Drewnowski, 2002). 
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Research has explored the relationships between taste preferences and obesity. 
Early research suggested that the obese preferred sweet foods, however the results of 
later research have been mixed.  It is now thought that a preference for sugar is not 
related to a higher body weight (Drewnowski, 2002). More recent research suggests a 
relationship between fat preferences and obesity. Results have indicated that obese, and 
formerly obese individuals, prefer high fat rather than low fat foods. Additionally, a 
preference for fat is positively related to BMI and percent body fat (Drewnowski, 2002).  
 
Developmental Factors 
Behaviour, including eating and physical activity, is influenced by development, 
past learning and experiences, cognitions and values, and social and cultural factors 
(Hill & Melanson, 1999). These factors may be particularly influential in the 
development of obesity in children and adolescents.  
 
Breastfeeding 
Research has consistently demonstrated the benefits of breastfeeding in 
promoting a healthy body weight. The prevalence of obesity has been shown to be 
higher in children who were never breastfed compared to those who were. Further, a 
dose response has been identified, whereby there is an inverse relationship between the 
duration of breastfeeding and child’s body weight (Fisher, Birch, Smiciklas-Wright, & 
Picciano, 2000; Harder, Bergmann, Kallischnigg, & Plagemann, 2005). There are a 
number of possible explanations for the influence of breastfeeding on body weight. It 
may be that the benefits are due to the optimal composition or the variations in the taste 
of breast milk. Breastfed babies consume less energy than babies fed with formula, and 
tend to have more nutritionally balanced diets as toddlers. Additionally, breastfed babies 
are more active during feeding than children fed with formula (Fisher et al., 2000; 
Harder et al., 2005). Any of these differences could explain the beneficial effects of 
breastfeeding. Some research has suggested that breastfeeding may be acting as a 
marker for socioeconomic status (Wilfley, 2002).  
 
Prenatal Factors and Birth Weight 
Research has consistently demonstrated a positive relationship between birth 
weight and BMI in childhood, adolescents and adulthood. This relationship remains 
after adjusting for gestational age, length at birth, maternal variables and parental body 
weight. Measures of body fat have also demonstrated a relationship with low birth 
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weights in a sub sample of children. Children born with a low birth weight who exhibit 
catch up growth are also at increased risk of overweight and obesity. These findings 
demonstrate the importance of prenatal factors on body weight (Ong, Ahmed, Emmett, 
Preece, & Dunger, 2000).  
Maternal smoking during pregnancy has also been associated with childhood 
obesity. Adams and colleagues (Adams, Harvey, & Prince, 2005) found that  mothers 
who were smoking at their initial prenatal visit were more likely to have overweight 
babies. Children of smoking mothers had a lower birth weight and a greater increase in 
weight during infancy and toddlerhood. The relationship between prenatal maternal 
smoking and childhood weight persisted even after controlling for maternal (age, pre-
pregnancy BMI, weight change during pregnancy, education and income) and child 
(birth weight, sex and breastfeeding) variables. Maternal smoking post pregnancy was 
not associated with child body weight suggesting that smoking does not simply act as a 
marker for other lifestyle factors (Adams et al., 2005). 
 
Parental Influence 
Research has demonstrated a strong link between the body weights of parents 
and their offspring. While some of this commonality is due to genetics, environmental 
factors also play an important role. In children and adolescents the family environment 
is particularly important. Research has demonstrated the influence of the family 
environment on the mental and physical health of children and adolescents. The family 
environment, and parental behaviour in particular, has also been implicated in the 
development of obesity (Stunkard, Berkowitz, Stallings, & Schoeller, 1999).  
Parental activity levels have been shown to influence the physical activity of 
children. Active parents have more active children. Active mothers are twice as likely, 
while active fathers are three times as likely, to have active children. Children with two 
active parents are six times more likely to be active themselves. This relationship may 
be partially explained by genetics, however, modelling, encouragement, and providing 
access to equipment and facilities are also likely to play a role (Fogelholm, Nuutinen, 
Pasanen, Myohanen, & Saatela, 1999; Moore et al., 1991; Sallis, Patterson, McKenzie, 
& Nader, 1988). Adolescent’s perceptions of their parent’s leisure time physical activity 
and parental attitudes towards physical activity, and their reports of parental support and 
help to exercise, have all been shown to influence physical activity levels of adolescents 
(Anderssen & Wold, 1992). Research has demonstrated that parental prompts are 
enough to increase active play in children (Elder et al., 1998). 
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Parents can also influence their children’s body weight by their influence on 
eating behaviour. Research has indicated that parents with abnormal eating styles are 
more likely to have obese children (Whitaker, Deeks, Baughcum, & Specker, 2000). 
Obese parents and children have been shown to eat more food more quickly than normal 
weight parents and children (Birch & Fisher, 2000; Birch, Fisher, & Davison, 2003). 
Further, parents who strongly encourage their children to eat have heavier children 
(Klesges et al., 1983). Stunkard and colleagues (Stunkard et al., 1999) explored the 
similarities between parent and infant body weight and found that similarities were 
associated with excessive energy intake rather than low energy expenditure.  
Parental behaviour also plays an important role in the development of children’s 
food preferences. Children show consistent preference for familiar foods, thus the foods 
commonly provided by parents are most likely to become part of the child’s habitual 
diet (Birch, 1996; Birch & Fisher, 1998, 2000; Birch et al., 2003). The timing of the 
introduction of novel foods has also been shown to influence food choices (Harper & 
Sanders, 1975), as has parental monitoring. Children who are more closely monitored 
eat more nutritious foods with a lower energy density (Klesges, Stein, Eck, Isbell, & 
Klesges, 1991).  
 
Adiposity Rebound 
Body composition changes naturally throughout childhood. Percent body fat 
increases in the first year of life and gradually decreases up until the age of four to six 
years as lean tissue increases. Fat deposits increase again from age six to ten years, 
before decreasing again in adolescents as lean body mass increases. The timing of body 
composition change is predictive of body weight in adolescence and adulthood. 
Adiposity rebound is the term used to describe the change in body composition that 
occurs at around age four to six years. Early adiposity rebound has been associated with 
higher body fat levels in adolescence (Guo et al., 2000). A number of factors, including 
parental BMI, skeletal development and physical activity levels, but not diet, have been 
shown to influence this relationship. There is some question about the predictive value 
of early adiposity rebound. It has been suggested that early adiposity is not causal of 
later obesity but is simply an early sign of increased adiposity. That is, children who are 
genetically predisposed to overweight mature early thus experiencing early adiposity. 
This proposal is supported by findings indicating that early sexual maturation is 
associated with increased body fat (Alsaker, 1992).  
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Conclusions Regarding the Causes of Overweight and Obesity 
 The influence of genetic factors on body weight has been repeatedly 
demonstrated in ethnicity studies, twin and adoptee studies, and familial studies. 
However, in addition to sharing the same genes, families typically also share the same 
environment. The correlation between spousal body weights, and between the body 
weights of adoptees and their adopted parents, demonstrates the potential contribution 
of the shared environment to familial weight similarities. Thus, a portion of the familial 
relationships described above is likely due to the shared environment of parents and 
their offspring,  
 The importance of the environment is also highlighted by the recent dramatic 
increases in overweight and obesity. The current environment promotes over- 
consumption via increased availability and marketing of food and inactivity via labour 
saving devices and engaging in sedentary pastimes. These environmental factors impact 
on body weight through the impact on eating and activity habits. While there is some 
inconsistency in the literature, newer research suggests that there is increased energy 
intake in overweight and obese individuals. Reduced physical activity and high levels of 
sedentary behaviour are also associated with increased body weight.  
 Numerous developmental factors have been associated with the development of 
overweight and obesity. Parental impact on obesity appears to begin before birth as the 
neonatal environment and birth weights are related to the development of weight 
problems. Parental feeding practices, beginning with breastfeeding, and modelling of 
eating and physical activity are also implicated in overweight and obesity. These 
findings provide important insights into the prevention of overweight and obesity, and 
the treatment of weight problems in young people.  
While genetic research may assist with the development of physiological 
explanations for the development of obesity, it is unlikely to result in effective 
prevention and treatment strategies. Environmental, developmental and behavioural 
influences hold greatest promise for reducing overweight and obesity. Effective 
prevention techniques will require understanding and manipulation of the environmental 
and developmental impacts on obesity. Treatment of overweight and obesity will 
require knowledge of the behavioural influences on obesity, and an understanding of 
strategies that can be used to change these behaviours.  
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 Consequences of Overweight and Obesity 
Physiological Consequences 
 Higher body fat is associated with increased mortality and morbidity. Increased 
adiposity increases the risk of a range of life threatening diseases including stroke, heart 
disease, diabetes, and some forms of cancer. Additionally, obesity is associated with a 
range of disorders known to reduce quality of life including reproductive problems, 
sleep apnoea, osteoarthritis, gout, muscular skeletal problems, increased physical pain 
and reduced capacity for physical activity (Manson et al., 2002). The impact of excess 
fat on physiological health is also influenced by the distribution of body fat with upper 
body fat being more problematic than fat in the lower body, and visceral body fat more 
problematic than peripheral body fat (Despres, 2002).  
 
Mortality 
 Mortality studies consistently demonstrate a clear link between increased weight 
and mortality. Studies of the relationship between mortality and BMI typically calculate 
BMI and track the death and disease of participants. This data is then used to determine 
death and disease rates for various body weights and optimal weight ranges are 
calculated (Manson et al., 2002).  
The relationship between weight and mortality has been demonstrated across 
adulthood at least until the age of 75 years. Mortality studies are subject to a number of 
important limitations including mistreatment of various population groups, failure to 
consider body fat distribution, statistical over control, and misinterpretation of the 
relationship between low weight and mortality. Many of the major mortality studies 
have excluded population groups such as smokers, or failed to account for death due to 
preclinical disease. These studies have also failed to consider the distribution of body 
fat, a factor known to be related to physiological consequences of excess body weight 
(Despres, 2002; Pi-Sunyer, 2002).  
Statistical techniques are often used to control for the effects of diseases such as 
hypertension or diabetes when considering the relationship between body weight and 
death rates. The removal of the biological consequences of obesity, which mediate its 
effects on death, results in statistical over control and an underestimate of the 
relationship between body weight and mortality. Additionally, the relationship between 
low weight and mortality may be overestimated in these studies. Many diseases result in 
weight loss, therefore low weight is the consequence not a cause of illness. This is often 
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overlooked in mortality studies and low weight is assumed to be directly related to 
mortality. Combined, these factors indicate that currently reported relationships between 
mortality and body weight probably underestimate the true impact of obesity on 
mortality (Despres, 2002; Pi-Sunyer, 2002).  
 
Morbidity 
Mortality is only one aspect of the burden of disease. Obesity is related to 
numerous life threatening diseases and conditions reducing quality of life (Manson et 
al., 2002). Childhood obesity is also associated with adverse psychosocial and 
physiological outcomes independent of adult weight status (Dietz, 2002). 
 
Diabetes. 
The prevalence of type 2 diabetes demonstrates a strong positive correlation 
with average population weight (Cameron et al., 2003; Dunstan et al., 2001). Research 
indicates that the severity and duration of obesity are strong determinants of type 2 
diabetes and that there is a linear relationship between weight and type 2 diabetes, such 
that even those at the upper end of the normal weight range are at increased risk. Even 
modest weight gains are associated with increased risk compared to maintaining a stable 
weight. For example, a 5% increase in weight over the age of 20 years results in nearly 
200% greater risk of developing insulin resistance syndrome by middle age. Central 
adiposity, as measured by waist circumference and waist hip ratios, is also associated 
with increased risk of type 2 diabetes independent of total body weight. These 
physiological impacts of obesity are compounded by the link between diabetes and 
other cardiovascular risk factors such as hypertension (Dietz, 2002; Field, Barnoya, & 
Colditz, 2002; Pi-Sunyer, 2002). 
Recent years have seen an increase in the incidents of type 2 diabetes in children 
and adolescents. While it is known that the prevalence of type 2 diabetes is increasing in 
children and adolescents, particularly in certain ethnic groups, there are no prevalence 
data for Australian children and adolescents (National Health and Medical Research 
Council, 2003b). Research to date indicates that this increased diabetes prevalence in 
children and adolescent is associated with the increasing prevalence of obesity in this 
population. Hyperinsulinaemia is predictive of type 2 diabetes and is common in 
childhood and adolescent obesity. Hyperinsulinaemia in children and adolescents is 
associated with adverse lipid and lipoprotein levels. Type 2 diabetes in adolescence is 
more common in females and those with a family history of the disease. Visceral fat, 
 51 
systolic blood pressure, LDL and HDL cholesterol also demonstrate relationships with 
type 2 diabetes independent of body weight (Dietz, 2002).  
 
Cardiovascular disease 
Cardiovascular disease is linearly related to body weight, thus even those at the 
higher end of the normal weight range are at increased risk of heart disease compared to 
leaner individuals. Obesity increases the risk of numerous strong independent risk 
factors for cardiovascular disease including hypertension, hyperglycemia, dyslipidemia 
& diabetes (Harris, Ballard-Barbasch, Madans, Makuc, & Feldman, 1993; Pi-Sunyer, 
2002; Rimm et al., 1995). Even modest weight loss is associated with improvements in 
blood pressure, lipid profile, insulin sensitivity, and glucose tolerance (Manson et al., 
2002).  
Cardiovascular disease risk factors are also associated with excess weight and 
fat distribution in children and adolescents. Although cardiovascular disease is not 
evident until adulthood, the risk factors of heart disease such as increased blood 
pressure, lipid levels, and glucose tolerance have been detected in childhood and 
adolescence. Childhood cardiovascular risk factors track through to young adulthood 
and cardiovascular risk factors in parents further predict these risk factors in children 
(Dietz, 2002). 
The Bogalusa Heart Study, a cross-sectional, longitudinal epidemiological 
survey, demonstrated that early indicators of atherosclerosis, fatty streaks and fibrous 
plaques in the coronary arteries, were present in the 2 to 15 years age group and 
increased with age. There was an increase in cardiovascular risk factors in children with 
a BMI above the 85th percentile with cardiovascular risk factors increasing dramatically 
as BMI percentile increased (Freedman, Dietz et al., 1999).  
The presence of overweight and obesity in adolescence is associated with heart 
disease in adulthood. In their study of over 500 adolescents, Must and colleagues (Must 
et al., 1992) found that individuals who were overweight as adolescents had twice the 
chance of dieing from heart disease as their normal weight peers. This finding was 
supported by Twisk and colleagues (Twisk et al., 1997) who found that body weight 
tracked from childhood to adulthood, and demonstrated the strongest tracking of the 
cardiovascular risk factors. In similar research, Vanhala and colleagues (Vanhala, 
Vanhala, Kumpusalo, Halonen, & Takala, 1998) found that the prevalence of the 
metabolic syndrome was higher in adults who were overweight or obese at seven years 
of age. They concluded that adult obesity was more harmful if established in childhood, 
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and that identification and treatment of obese young people could prevent the metabolic 
syndrome and cardiovascular risk in adulthood.  
 
Hypertension. 
At least one in three obese adults are hypertensive. Blood pressure is linearly 
related to body weight in both men and women (Witteman et al., 1989). The distribution 
of body fat is also important with central or intra-abdominal body fat resulting in greater 
risk than peripheral fat (Pi-Sunyer, 2002). Obesity is the leading cause of hypertension 
in children and adolescents (Dietz, 2002). Obese children exhibit high LDL, low HDL, 
similar lipid profiles to those seen in obese adults (Dietz, 2002). McMurray and 
colleagues (McMurray, Harrell, Levine, & Gansky, 1995) have found higher blood 
pressure and total cholesterol in obese compared to nonobese children. The longer the 
duration of obesity, the greater the risk of developing hypertension, thus obese children 
and adolescents are at increased risk. 
 
Gall bladder disease. 
In obese individuals cholesterol is excreted from the liver and there is a high 
cholesterol concentration in the bile. As a result there is an increase in the formation of 
cholesterol containing stones. This increases gall bladder inflammation leading to acute 
and chronic cholecystitis. The relationship between weight and gall bladder disease is 
very strong. Compared to normal weight adults overweight men are more than twice as 
likely, and overweight women more than five times as likely, to develop gallstones 
(Must et al., 1999). Obese individuals are also more likely to need surgery to remove 
gallstones (Manson et al., 2002; Pi-Sunyer, 2002). While the overall prevalence of gall 
bladder disease is low in children and adolescents, obesity is associated with higher gall 
bladder volumes in children and adolescents (Palasciano et al., 1989). 
 
Non-alcoholic steatohepatitis 
Increased hepatic fat deposits is known as Steatohepatitis, or fatty liver disease. 
Alcohol is the most common cause of Steatohepatitis, however, non-alcoholic 
steatohepatitis is a common result of obesity (Field et al., 2002). BMI is correlated with 
the degree of fatty liver across all age groups. Non-alcoholic steatosis is common in 
obese children and adolescents. In their study, Guzzaloni and colleagues (Guzzaloni, 
Grugni, Minocci, Moro, & Morabitio, 2000) found that prevalence of fatty liver, as 
diagnosed by ultrasound, was 33% in pre-pubertal children and 47% in late puberty. 
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Another study conducted in the same year indicated that 83% of those children 
presenting with non-alcoholic steatosis were obese (Rashid & Roberts, 2000).  
 
Sleep apnoea. 
 Sleep apnoea refers to the cessation of breathing during sleep. Peripheral sleep 
apnoea is related to obesity, whereby apnoea results from relaxation of the pharyngeal 
and glossal muscles and obstruction of the airway resulting from excess fatty tissue. 
When the airway collapses, oxygen saturation drops and the individual wakes for breath 
and then immediately returns to sleep. This re-occurs continuously throughout the night 
resulting in fragmented and insufficient sleep. The symptoms of sleep apnoea can lead 
to progressively more severe hypoxemia and hypercapnia, to pulmonary hypertension, 
and heart failure. The risks of stroke are also increased by sleep apnoea. Due to the 
resulting daytime sleepiness, sufferers of sleep apnoea are also at increased risk of 
accidental injury and death (Pi-Sunyer, 2002). 
Obesity is also a risk factor for sleep-associated breathing disorders in children 
and adolescents. There is a positive correlation between the degree of obesity and the 
severity of the sleep disturbance. Obesity increases the odds of obstructive sleep apnoea 
by over 4.5 (Redline et al., 1999). Additionally, in studies addressing abnormal sleep in 
children, typically 30 to 50% of the sample are obese (Marcus et al., 1996).  The most 
common immediate consequence of sleep apnoea in children and adolescent is daytime 
somnolence. Physiological changes (e.g., elevated liver enzymes) can also be present. 
Research has also demonstrated memory and learning deficits in obese children with 
obstructive sleep apnoea (Rhodes et al., 1995). 
 
Asthma 
Clinical experience suggests a relationship between asthma and obesity although 
it is not possible to determine causation (National Health and Medical Research 
Council, 2003b). It may be that in many cases, breathlessness due to exertion is 
misdiagnosed as asthma. This breathlessness can result in exercise aversion and 
therefore further weight gain. Research has indicated that exercise induces more intense 
and frequent bronchospasm in obese individuals. The degree of fall in flow rate 
correlates with both BMI and percent body fat as measured by skinfold thickness 
(Gokbel & Atas, 1999; Kaplan & Montana, 1993). 
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Cancer 
There is a positive relationship between some cancers and obesity. Endometrial 
and gall bladder cancer are several times higher among the obese than the lean. Weight 
is also strongly associated with colon, esophageal, and renal cancer, and is weakly 
associated with lung cancer. The risk of colorectal and prostate cancer is increased in 
overweight men. In women, obesity predicts higher rates of endometrial, gall bladder, 
cervical, and ovarian cancers. Obesity is predictive of breast cancer in postmenopausal 
women and this relationship is due in part to later detection of tumours and worse 
prognosis independent of stage. On the other hand, there is a negative association 
between breast cancer and obesity in premenopausal women. This is thought to be due 
to the  increased occurrence of anovulatory menstrual cycles at higher weights (Harten 
& Olds, 2004; Manson et al., 2002; Pi-Sunyer, 2002).  
 
Skeletal disorders. 
Obesity increases the stress on weight bearing joints and as a result, 
degenerative disease of the joints such as gout and arthritis, particularly osteoarthritis of 
knees and hips, are more common in obese populations. The prevalence and severity of 
these skeletal disorders increases with duration and severity of obesity (Field et al., 
2002; Manson et al., 2002). Interestingly, fractures of the hips are much less common in 
obese women compared to normal weight women, perhaps due to the extra padding the 
weight provides, or the increased bone density resulting from higher body mass 
(Manson et al., 2002).  
Obesity can also result in skeletal problems in children and adolescents. 
Increased weight commonly results in bowing of the tibia and femur and predisposes 
the young person to slipped capital femoral epiphysis. The primary orthopaedic 
morbidities associated with overweight and obesity in children and adolescents is 
Blount’s disease, a pathological bowing of the tibia. Blount’s disease is thought to be 
the result of suppression of epiphyseal growth as a result of abnormal pressures from 
excess weight causing repetitive trauma to the growth plate. Knee pain, the first 
symptom of the disease, can progress to clinical deformity. While this disorder can be 
treated surgically, it is likely to reoccur if obesity persists (Field et al., 2002). 
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Polycystic ovary disease 
Polycystic ovary disease, which is characterised by absent or minimal ovulation, 
polycystic ovaries, and/or hyperandrogenism, is commonly diagnosed in adolescents. 
Individuals suffering from polycystic ovary syndrome are often obese, insulin resistant, 
hyperinsulinemic, dyslipidemic, and have elevated levels of low density lipoproteins, 
and total triglycerides and decreased high density lipoproteins (Allen et al., 2005; Field 
et al., 2002).  
 
Other physiological consequences of childhood obesity. 
There are numerous other disorders which are clinically recognised as related to 
obesity but have not yet been the subject of research. These disorders include gastro-
oesophageal reflux, heat intolerance, breathlessness, tiredness, pseudo-gynaecomastia, 
pseudo-micropenis, cutaneous stria, and pseudo-tumour cerebri (National Health and 
Medical Research Council, 2003b). 
Despite being well recognised, clinically there are no studies of the prevalence 
or health sequelae of gastro-oesophageal reflux in obese children (National Health and 
Medical Research Council, 2003b). Shortness of breath on exertion is commonly 
reported for overweight and obese children in clinical practice. This breathlessness is 
commonly misdiagnosed as asthma and can result in reduced physical activity, thereby 
increasing the likelihood of future weight gain (National Health and Medical Research 
Council, 2003b). 
Tiredness is a common morbidity associated with overweight and obesity. There 
are no published data to confirm this in children, however it is commonly reported in 
clinical practice (National Health and Medical Research Council, 2003b). Increased 
tiredness may be the result of increased exertion required for everyday activity. It could 
also be due to many of the comorbidities, such as sleep apnoea, associated with excess 
weight (National Health and Medical Research Council, 2003b). Rapid weight gain and 
rapid deposition of fat commonly results in cutaneous striae, or stretch marks, 
particularly over the abdomen and hips in overweight and obese adolescent females 
(National Health and Medical Research Council, 2003b).  
Clinical observation suggests a higher prevalence of heat intolerance in 
overweight and obese young people. The insulation provided by adipose tissue inhibits 
the loss of body heat, and their increased surface area results in greater fluid loss 
through perspiration. Combined, these factors increase the risk for heat induced illness. 
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Overheating and sweating also increase the likelihood of intertrigo and heat rash in 
obese children and adolescents. Increased heat and sweating makes exertion more 
uncomfortable thus inhibiting physical activity (National Health and Medical Research 
Council, 2003b). 
Clinical observation indicates that in obese male children and adolescents, 
subcutaneous truncal fat can result in the appearance of gynaecomastia-abnormal 
glandular breast development. The penis of obese pre-pubertal males may be buried in a 
large pubic fat pad resulting in the appearance of a micropenis. Pseudo-micropenis 
disappears with the pubertal increase in penile size (National Health and Medical 
Research Council, 2003b).   
 
Body fat distribution and physical consequences. 
More recently, it has been realised that it is not just total body fat, but also the 
distribution of body fat, that determines the physical consequences of obesity. While it 
is well established that the incidence of disease increases with BMI, there is 
considerable heterogeneity among obese patients. It is not just total body fat that 
determines the physical consequences of obesity: the regional distribution of body fat is 
an important predictor of morbidity. High levels of visceral fat increase the risk of type 
2 diabetes, coronary heart disease, hyperinsulinemia, insulin resistance, glucose 
intolerance, and atherogenic dyslipidemic profiles (Despres, 2002) 
A similar relationship between body weight distribution and physical 
consequences is evident in children and adolescents. Waist-hip ratios and waist 
measures are the most significant predictors of cardiovascular risk factors such as blood 
pressure, total LDL and HDL cholesterol and triglycerides in children and adolescents 
(Freedman, Dietz et al., 1999) 
 
Social Consequences 
 The social stigma of obesity is well recognised. Obese individuals are less liked 
and viewed less favourably. The obese are commonly described as lazy, stupid, cheats, 
and ugly. As a result of these perceptions, obese individuals are more likely to 
experience prejudice and discrimination. Despite poor methodological designs, research 
has demonstrated that weight discrimination is a major problem. Overweight individuals 
commonly experience discrimination in employment, housing and educational 
opportunities (Falkner et al., 1999; Friedman & Brownell, 2002; Puhl & Brownell, 
2002). Prospective studies indicate that overweight adolescents are less likely to be 
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married, have lower household incomes and higher rates of household poverty in future 
years (Gortmaker et al., 1993). The degree of social stigma experienced by the 
individual is predictive of the psychological consequences they experience. 
 
Employment  
 Weight bias exists in every aspect of the employment process. Throughout the 
selection process, obese individuals are evaluated more negatively and rated as less 
likely to be hired. Once employed, the obese are perceived as lazy, sloppy, less 
competent, lacking in self-discipline, disagreeable, less conscientious, and poor role 
models. These perceptions contribute to weight based discrimination, unequal wages, 
denied promotions and wrongful termination. The obese are perceived to have less 
promotion potential and as a result are underrepresented in higher paying managerial 
and professional positions. There is also evidence that the obese are at risk of being 
fired because of their weight in jobs that are unrelated to weight status (Puhl & 
Brownell, 2002; Wadden & Stunkard, 1985; Wadden et al., 2002). 
 
Medical 
Research has indicated that medical professionals view obese patients as 
unintelligent, unsuccessful, weak willed, unpleasant, overindulgent, and lazy. These 
prejudices can lead to poor medical care. Physicians also admit to not intervening as 
much as they should with overweight patients. They report that weight loss counselling 
is inconvenient, and that they are reluctant to touch obese patients as they find them 
repulsive. Obese patients report that these negative attitudes deter them from seeking 
treatment (Johnson, 2002; Puhl & Brownell, 2002). Obese patients may also have 
negative experiences in medical settings as medical gowns, facilities and 
accommodations may not be large enough to accommodate them (Allison et al., 1998).  
 
Social 
Weight based discrimination in social settings can begin in kindergartens. 
Preschool aged children already associate obesity with undesirable traits and rank obese 
children as least desirable play mates (Staffieri, 1967). In primary school aged children, 
obesity is more stigmatised than any other physical disability including amputation, 
physical abnormality and severe scarring (Goodman, Dornbusch, Richardson, & 
Hastorf, 1963). Peer rejections are the most common form of discrimination in school 
aged children and overweight children attribute their exclusion in social activities and 
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lack of friends to their weight. These findings have been supported by Australian 
research (e.g., Lawson, 1980) and are evident independent of the rater’s own body 
weight (Hill & Silver, 1995). In one of the more well known studies of the social 
consequence of overweight and obesity, Gortmaker and colleagues (Gortmaker et al., 
1993) explored the impact of overweight and obesity in 16 to 24 year olds on 
educational and social outcomes. Eight years on, overweight and obese females had 
completed fewer years of schooling, had lower household incomes, and were less likely 
to be married. Overweight and obese males were also less likely to be married. 
Combined, these findings indicate that obesity prejudice and discrimination are well 
established by primary school age and persist throughout adulthood. While the majority 
of these studies were conducted when obesity was less common, the stereotype, 
prejudice and discrimination have persisted while the prevalence of obesity has 
increased (Falkner et al., 1999; National Health and Medical Research Council, 2003b; 
Neumark-Sztainer, Story, & Faibisch, 1998).  
 
Education 
American research indicates that despite equivalent application rates and 
academic performances, obese individuals are less likely to be accepted into college. 
Even when controlling for family characteristics, obese individuals are also less likely 
to receive financial support for their education, even from their parents. Perhaps as a 
result of these factors obese individuals tend to complete fewer years of schooling than 
their normal weight peers (Gortmaker et al., 1993; Puhl & Brownell, 2002; Sonne-Holm 
& Sorensen, 1986). 
 
Physical Activity 
 Obesity is associated with reduced physical activity and lower sports 
participation. Sports participation is often a social occasion for adolescents and adults. 
Research has demonstrated this relationship between overall psychosocial wellbeing, as 
well as specific psychological distress such as depression/anxiety and social problems. 
Overweight and obese individuals who are do not participate in these activities are 
missing out on important opportunities for social interaction and the promotion of 
positive psychosocial functioning (Allison et al., 2005).  
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Psychological Consequences 
In contrast to the extensive research literature examining the physical 
consequences of obesity, relatively little is known about the psychological 
consequences of this disorder. Clinical impressions suggest that obesity is associated 
with psychological suffering. This observation is supported by research examining 
obese treatment seeking samples who tend to report lower self-esteem, poorer self-
image, disordered eating, higher levels of depression and reduced quality of life 
(Brownell & Wadden, 1992; Friedman & Brownell, 1995; Friedman, Wilfley, Pike, 
Striegel-Moore, & Rodin, 1995; Gortmaker et al., 1993). In contrast, many population 
studies examining the relationship between body weight and psychological wellbeing 
have found no difference between obese and nonobese individuals (Friedman & 
Brownell, 2002). Overall, results suggest considerable heterogeneity in the 
psychological consequences of obesity. Research is now beginning to explore why 
some obese individuals suffer negative psychological consequences and others do not 
(Friedman & Brownell, 2002). 
 
Body Image 
Concerns about appearance are the most commonly reported reason for seeking 
treatment for overweight and obesity. The negative body image associated with obesity 
is thought to be attributable to society’s perception of overweight as physically 
unattractive, and the result of personal weakness. Poor body image in obese adults is 
associated with negative psychological wellbeing, disordered eating, and poor treatment 
outcomes (Foster, Wadden, Vogt, & Brewer, 1997; Rosen, 2002; Sarwer & Thompson, 
2002; Wadden et al., 2002).  
 Body image has perceptual, cognitive-affective, and behavioural components. 
Obese adults are more likely to distort their body size and be dissatisfied and 
preoccupied with their physical appearance. Those with body image disorder experience 
an unhelpful preoccupation with their appearance and unrealistic beliefs about the 
dependence of their self-worth on their appearance. They are more likely to avoid social 
situations, especially those where their body size will be more obvious, and are overly 
concerned about hiding and disguising their body (Rosen, 2002; Sarwer & Thompson, 
2002). 
Within treatment seeking adult populations, patients suffering from binge eating 
and/or depression, and those seeking surgical treatment for their obesity, report more 
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severe body dissatisfaction. Treatment seeking does not predict body image, and body 
image symptoms do not necessarily improve with weight loss. Body dissatisfaction at 
the completion of treatment predicts regain and even a small weight regain can result in 
an increase in body disturbance. As body image predicts regain, and weight loss alone 
does not necessarily improve body image, body image intervention is a necessary 
component in obesity treatment (Foster et al., 1997; Rosen, 1997, 2002; Sarwer, 2001).  
Adolescence appears to be a critical period for the development of body image, 
with obese adolescents reporting a higher degree of self-consciousness about physical 
appearance due to the physical and psychosocial changes experienced during puberty 
(Rosen, 2002). Adolescents are also more likely to experience negative stereotypes 
about obesity and increased exposure to prejudice at this age (Rosen, 2002). Indeed, a 
relatively consistent finding in the child and adolescent obesity literature is the 
association between low body esteem or poor body image and obesity (Israel & 
Ivanova, 2002; Pesa, Syre, & Jones, 2000; Renman, Engstrom, Silfverdal, & Åman, 
1999; Stradmijer, Bosch, Koops, & Seidell, 2000). There is, however, some evidence to 
suggest that there are important age and gender differences in body esteem, with an 
improvement in body esteem for overweight boys and a deterioration of body esteem 
for overweight girls (Stradmijer et al., 2000). Body esteem may also relate to the 
severity of obesity, with highly overweight girls reporting lower levels of physical self-
esteem (similar to body esteem) than moderately overweight girls, and the reversed 
pattern for boys (Israel & Ivanova, 2002).It is therefore evident that body image 
intervention is also a necessary component in the treatment of adolescent obesity. 
 
Disordered Eating 
More than one-third of obese adults undergoing treatment report problems with 
binge eating and a smaller proportion of obese clinical samples meet the criteria for 
binge eating disorder (St Jeor, 1997). Binge eating is qualitatively different from 
overeating. The diagnostic criteria for binge eating disorder includes eating in a discrete 
period of time, an amount that is larger than most others would consume in similar 
circumstances, and is accompanied by a sense of loss of control over what, or how 
much, is eaten (American Psychiatric Association, 2000). Thus, the diagnosis of binge 
eating requires: (1) an objectively large amount of food, and (2) the subjective loss of 
control (Fairburn et al., 1993; Yanovski, 2002). Binge eating without purging differs 
from binge eating associated with bulimia nervosa. Obese binge eaters tend to consume 
a reduced volume of food and fewer calories. Additionally, as the binge does not end in 
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vomiting, discrete episodes can be difficult to identify and may occur as out of control 
‘grazing’ throughout the day (Wadden et al., 2002; Yanovski, 1993; Yanovski, 2002).  
Binge eating was thought to be the result of dieting and the restriction of food 
intake. Research indicates that dieting precedes binge eating in bulimia nervosa. 
However, the relationship between dieting and bingeing in obese adults is less clear. 
Some obese binge eaters do report dieting prior to the initiating of bingeing, however. 
others report bingeing prior to dieting and others report that both commenced at the 
same time (Stunkard, 2002; Yanovski, 2002). Binge eating may contribute to the 
development and worsening of obesity. In obese adults, binge eating contributes to 
excess calorie intake, increased weight, and exacerbation of associated negative 
consequences (Stunkard, 2002; Yanovski, 2002). Additionally, research conducted in 
laboratory settings indicates that obese binge eaters consume more than obese non-
binge eaters in normal eating situations (i.e., outside of bingeing situations). These 
individuals report disinhibition and loss of control over eating in the presence of large 
amounts of food, and in response to affective, cognitive, or pharmacological stimuli 
(Stunkard, 2002; Yanovski, 2002) 
It has been suggested that the psychopathology and distress associated with 
binge eating disorder are also experienced by adults with non clinical levels of binge 
eating. Binge eating is associated with weight cycling, psychiatric disorders, personality 
disorders, problems with impulse control, and substance abuse. The comorbidity of 
obesity and binge eating appears to further increase the risk of psychopathology as 
obese binge eaters report higher psychopathology than non-bingeing obese and non-
obese bingers (Gormally, Black, Daston, & Rardin, 1982; Stunkard, 2002; Wilson, 
1993; Yanovski, 1993; Yanovski, 2002; Yanovski, Nelson, Dubbert, & Spitzer, 1993). 
Research suggests that binge eating responds to traditional behavioural weight loss 
interventions and does not need to be treated prior to weight loss intervention (Stunkard, 
2002).  
A growing body of research findings has demonstrated that binge eating is also 
common in obese adolescent and preadolescent children (Decaluwe, Braet, & Fairburn, 
2003) (Braet & Wydhooge, 2000; Maloney, McGuire, Daniels, & Specker, 1989). 
While the nature of this relationship remains unclear, there is empirical support for the 
proposition that childhood and adolescent obesity is a risk factor for binge eating 
(Decaluwe & Braet, 2003; Stice, Presnell, & Spangler, 2002). Binge eating in 
adolescent obesity has been related to younger age, lower levels of self-esteem and 
body-esteem, and higher levels of anxiety and depression, with inconsistent findings in 
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relation to severity of obesity (Decaluwe et al., 2003; Deforche et al., 2003; Isnard et al., 
2003). Using structural equation modeling on data collected from 196 obese children 
and adolescents, Decaluwe and Braet {, 2005 #2274} reported that lower self-esteem 
predicts concerns about eating, weight and shape, which in turn predicts dietary restraint 
(e.g., strict dieting and other weight control behaviour), which is then predictive of 
binge eating.  
In addition to binge eating, overweight children and adolescents are at greater 
risk of other disordered eating behaviours, such as restrained eating and dieting 
behaviours (Braet & Wydhooge, 2000; Maloney et al., 1989). Braet and colleagues 
(e.g., Braet & Van Strien, 1997) have conducted considerable research in this area. They 
have found that overweight children are at greater risk of emotional eating, and that 
their eating is more likely to be cued by external cues. Weight control behaviours 
increase with age and increasing weight, and are more common in females (Braet & 
Wydhooge, 2000). Research indicates that dieting behaviours are generally well 
established by adolescence (Field et al., 1999; Worsley, Worsley, McConnon, & Silva, 
1990).  
   
Depression 
Several studies have explored the relationship between weight and psychological 
functioning, namely depression and anxiety. Early studies typically failed to find 
evidence of this relationship in the general population, but found evidence of increased 
psychopathology in treatment seeking obese adults. Treatment seeking is often 
motivated by a desire to reduce emotional distress and the perception that this can be 
achieved through weight loss (Wadden et al., 2002). Research conducted by Fitzgibbon 
and colleagues (Fitzgibbon, Stolley, & Kirschenbaum, 1993) supports this proposition. 
Obese treatment seeking adults reported greater psychopathology than obese and normal 
weight individuals who were not seeking treatment. Approximately 20% of obese 
treatment seeking women report symptoms of depression and 10% meet the diagnostic 
criteria for depression (Wadden & Phelan, 2002). Wadden and Phelan (Wadden & 
Phelan, 2002) recommend that depression be treated prior to commencing weight loss 
attempts as weight loss is unlikely to improve depression, and depression is a negative 
prognostic indicator for intentional weight loss.  
While providing empirical support for the association of obesity and depression, 
these studies of treatment seeking samples have been criticised for being small, non-
representative and non-controlled, for using a range of criteria to define overweight and 
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obesity, for using only self-report measures of psychopathology, and for failing to 
consider males and females separately (Friedman & Brownell, 1995; Wadden & 
Stunkard, 1985; Wadden et al., 2002). More recent studies, which have addressed these 
methodological limitations, have found a relationship between body weight and 
depression in the general population. For example, Carpenter and colleagues (Carpenter, 
Hasin, Allison, & Faith, 2000) employed a clinical interview to assess for depression, as 
defined by the American Psychiatric Association (2000), in their representative sample 
of over 40,000 adults. While obesity was not associated with depression in males, obese 
females were more likely to have suffered from depression than women of normal body 
weight.  
These findings supports previous research demonstrating a differential effect of 
gender on the relationship between body weight and depression in the general 
population (Polivy & Herman, 1985; Striegal Moore, 1993). These differences are 
attributed to differences in sociocultural ideals and the association between thinness and 
concepts of female attractiveness. Wadden and colleagues (Wadden, Foster, Stunkard, 
& Linowitz, 1989) have also suggested that perceived body weight may be a more 
important predictor of depression than actual body weight in female adolescents and 
adults.  
Given that adolescents may be particularly vulnerable to the emphasis placed on 
thinness in Western cultures, concern about appearance norms, and the impact of body 
image-related teasing, it is often assumed that depression is a significant consequence of 
overweight and obesity in adolescence (Daniels, 2005). While the most recent literature 
indicates that the association between obesity and depression is present in adulthood, a 
relationship between depression and overweight and obesity in adolescence has not 
been consistently documented. For example, cross-sectional analyses have generally not 
found a relationship between obesity and depressive symptoms in adolescents (Daniels, 
2005) or only a weak positive relationship for female adolescents (Needham & Crosnoe, 
2005). However, longitudinal studies in this area have revealed that depression in 
adolescents, particularly in girls, is associated with the development of obesity in later 
adolescence and young adulthood (Franko, Striegel-Moore, Thompson, Schreiber, & 
Daniels, 2005; Pine, Cohen, Brook, & Coplan, 1997) and that obesity in adolescence is 
associated with depressive symptoms in young adulthood (Herva et al., 2006). In an 
examination of the degree to which pubertal status may affect the relationship between 
obesity and depression, however, Richardson and colleagues (Richardson, Garrison, 
Drangsholt, Mancl, & LeResche, 2006) unexpectedly found that depressive symptoms 
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were associated with obesity during adolescence for both males and females, and that 
this association did not change with advancing pubertal development. Taken together, 
these findings suggest that the relationship between depression and obesity in this 
critical developmental period has yet to be confirmed and the exact nature and direction 
of this relationship is yet to be fully explored. 
 
Quality of Life 
 Health related quality of life measures attempt to evaluate an individual’s self-
perceived health and satisfaction with life, and the effects of medical conditions on 
physical and mental functioning and well-being. In the general adult population. BMI, 
weight gain, and weight fluctuation are independently related to poorer physical 
functioning and vitality and increased bodily pain. Quality of life does not appear to be 
affected by moderate overweight, however, obese patients seeking treatment report 
poorer quality of life compared to those not trying to lose weight. In men, obesity is 
related to poorer physical functioning, and in women it is related to greater bodily pain 
and poorer physical functioning and general health. Thus, in the general adult 
population, overweight, and weight gain, are more strongly associated with physical 
than mental health. Maintenance of a healthy weight appears to result in optimal quality 
of life (Coakley et al., 1998; Fine et al., 1999; Kolotkin, Crosby, & Williams, 2002; 
Kolotkin, Head, Hamilton, & Tse, 1995; Seidell & Tijhuis, 2002; Wadden et al., 2002). 
There is little existing information about the health-related quality of life of 
overweight and obese adolescents. A cross-sectional study of 106 severely obese 
children and adolescents (aged 5-18 years) reported significantly lower health-related 
quality of life in all domains (physical, psychosocial, emotional, social, and school 
functioning) than healthy children and adolescents (Schwimmer, Burwinkle, & Varni, 
2003). Although these findings suggest that severe obesity has a substantial impact on a 
range of functioning in adolescence, caution must be employed in extrapolating the 
findings to individuals who are not severely obese as the degree to which the severity of 
obesity affects quality of life remains unclear.  
 
Self-Esteem 
Self-esteem reflects a person’s self-belief, self-worth, and self-value. Numerous 
factors are thought to contribute to low self-esteem in overweight and obese individuals. 
These factors include cultural ideals regarding attractiveness, popular stereotypes of 
overweight people, weight-based discrimination, marketing messages labelling fat 
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people as unhappy and lacking in confidence and self-esteem, and perceptions that 
inability to lose weight is a personal failure. Even people who are overweight 
themselves make assumptions these assumptions about other overweight people 
(Johnson, 2002).  
Poor self-esteem is particularly evident when overweight and obesity have been 
present since childhood or adolescence, and amongst those who binge eat or suffer from 
other psychopathology such as depression (Johnson, 2002). Self-esteem is also likely to 
contribute to treatment outcomes. Individuals with high self-esteem are much more 
likely to have the motivation to make their health a priority, whereas those with low 
self-worth may be less motivated to take care of themselves (Johnson, 2002). Thus, it 
has been suggested that improving self-esteem could improve weight loss outcomes 
(Foster et al., 1997; Rosen, 1997, 2002; Sarwer, 2001). However, weight loss does not 
necessarily result in improved self-esteem, and improvements in self-esteem are not 
dependent on improvements in body weight. This combined with the fact that the 
majority of obese individuals are unlikely to achieve a normal body weight, suggests 
that improved self-esteem should be a goal of weight loss interventions. Newer 
approaches to obesity treatment in adults have addressed this problem by incorporating 
goals of weight loss and self-acceptance (Cooper et al., 2003; Cooper & Fairburn, 
2001).  
Studies examining the relationship between self-esteem and obesity in children 
and adolescents provide inconsistent findings, with some studies finding that 
overweight or obese adolescents report lower self-esteem than their lower weight peers 
(French et al., 1995; Stradmijer et al., 2000) and other studies finding no relationship 
(Gortmaker et al., 1993; Renman et al., 1999). There has been, however, empirical 
support for self-esteem to be more strongly related to body image dissatisfaction than 
actual body mass (French et al., 1995; Pesa et al., 2000). For example, Pesa colleagues 
(Pesa et al., 2000) found that self-esteem failed to significantly contribute to overweight 
in female adolescents once body image was statistically taken into consideration. 
Moreover, there are findings to suggest that overweight displays stronger associations 
with body esteem (confidence in appearance) than measures of global self-esteem 
(Stradmijer et al., 2000) It has also been suggested that some obese children and 
adolescents employ compensatory methods whereby they place reduced emphasis on 
physical esteem and increased emphasis on other self-esteem dimensions, in an attempt 
to maintain an adequate general self-esteem (Israel & Ivanova, 2002). 
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Overall, the evidence suggests that increasing age and female gender are 
associated with lower self-esteem in obese children and adolescents. For example, in a 
review of the literature, French and colleagues (French et al., 1995) found there was no 
consistent relationship between weight and self-esteem in pre-school aged children, 
there was a weak negative relationship in primary school aged children (whereby many 
overweight children reported normal self-esteem), and that this inverse relationship was 
stronger in adolescence. The relationship between weight and self-esteem was not 
influenced by gender in the younger age groups.  
 
Predictors of Psychological Consequences 
 The impact of weight on psychological functioning varies amongst individuals. 
More recently research in this area has focused on determining the individual factors 
influencing this relationship. This research is in its early stages. Results so far suggest 
that being female, adolescent, and severely overweight are the strongest predictors of 
poor psychological functioning in obese individuals (Friedman & Brownell, 1995).  
 It is proposed that the greater social stigma associated with obesity under these 
conditions is responsible for the more negative psychological consequence of obesity in 
this population. Female obesity is associated with greater stigma, and therefore more 
negative psychological consequences. The stigma of obesity is greater during 
adolescence and the psychological consequences are therefore stronger at this time. 
Similarly, because severe obesity is more noticeable, the stigma and psychological 
consequences are greater in this group of individuals (Friedman & Brownell, 2002). 
 
Economic Consequences 
 Obesity is a public health problem with enormous economic consequences. In 
addition to the significant costs to the individual obesity is associated with considerable 
costs to society. The overall economic burden of obesity includes the direct medical 
costs of the disease and the indirect morbidity and mortality costs (Field et al., 2002; 
Wolf, 2002). There is little relevant literature, and no Australian data, regarding the 
short-term and long-term economic consequences of obesity in children and adolescents 
(National Health and Medical Research Council, 2003b) 
 
Direct Costs 
Obesity has substantial impact on health care utilisation and costs. The direct 
costs of obesity include the cost of preventive, diagnostic, and treatment services for the 
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disease (Wolf, 2002). The direct health care cost attributable to obesity in Australia is 
reported to be 2% of the total health expenditure (Segal, Carter, & Zimmet, 1994). 
Thus, the economic impact of obesity is calculated to be similar to that of diabetes and 
smoking, and greater than heart disease or hypertension. 
Data from the USA indicates that a single unit increase in BMI results in a 1.9% 
increase in medical costs. In comparison to those within the normal weight range, health 
care costs paid by the individual are 25% greater in obese, and 44% greater in the 
morbidly obese patients. Additionally, the rates of comorbidity increase as BMI 
increases resulting in further medical expenditure. Mild obesity is predicted to increase 
medical care costs of related conditions by 20%, moderate obesity by 50%, and severe 
obesity almost doubles the costs of treatment for comorbid diseases (Field et al., 2002; 
Wolf, 2002). 
 
Indirect Costs 
The indirect costs of obesity include the lost output due to cessation or reduction 
in productivity caused by mortality and morbidity associated with obesity. Mortality 
costs refer to the value of future earnings lost by people who die prematurely due to 
obesity. Morbidity costs include wages lost by those unable to work due to disability 
and illness. Obesity has a profound impact on indirect morbidity costs. These costs 
include reduced productivity resulting from restricted activity, disability and increased 
absenteeism, and the costs of disability and sick leave payments to business. Like the 
direct costs of obesity, the greater the degree of overweight, the higher the indirect costs 
of the disease. However, the indirect costs of obesity increase sharply when BMI 
exceeds 30kg/m2. Age and gender are thought to impact on the indirect costs of obesity 
(Colditz, 1999; Field et al., 2002; Wolf, 2002). 
 
Consequences of Weight Loss 
 Weight loss is the most effective treatment for obesity related comorbid 
diseases. Improvements in eating and physical activity habits and modest weight loss 
can reduce osteoarthritis, diabetes, and cardiovascular disease, and improve well-being, 
self-esteem, energy level, and quality of sleep (Blackburn, 2002; Gregg & Williamson, 
2002). While unintentional weight loss can be detrimental to health, modest intentional 
weight loss in overweight and obese individuals can have a positive effect on physical 
and psychological well being. Weight loss, or at least weight maintenance, is strongly 
recommended for adults with a BMI greater than 30kg/m2, or those with a BMI within 
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the overweight range with comorbidities likely to benefit from weight loss (National 
Health and Medical Research Council, 2003a; Valdez et al., 2002).  
 
Physiological Consequences of Weight Loss 
A 5 to 20% weight loss, maintained over 2 to 5 years, can result in sustained 
health benefits. Modest weight loss is associated with improvements in metabolic 
disease risk factors including blood pressure, low-density lipoprotein, total cholesterol, 
triglycerides, insulin levels, cardiovascular fitness, and glycaemic control (Blackburn, 
2002; Gregg & Williamson, 2002).  
Research indicates that systolic and diastolic blood pressure improvements can 
be achieved with a 4 to 8% weight loss. Increased physical activity, reduced dietary fat, 
and a 10 to 20% reduction in body weight can improve total and low-density lipoprotein 
cholesterol. Similarly, a 5 to 10% weight loss can significantly improve glycaemic 
control in those suffering from diabetes (Blackburn, 2002; Gregg & Williamson, 2002). 
Modest weight loss reduces frequency of airway collapse and sleep apnoea resulting in 
improved sleep quality, reduced daytime somnolence and a reduction in the 
biopsychosocial consequences of sleep apnoea (Blackburn, 2002).  
Weight loss also results in improved cardiovascular risk factors in children and 
adolescents (Becque, Katch, Rocchini, Marks, & Moorehead, 1988; Epstein, Kuller, 
Wing, Valoski, & McCurley, 1989; Rocchini et al., 1988).  Both Becque and Rocchini 
and colleagues (Becque et al., 1988; Rocchini et al., 1988) found that following a 
weight loss intervention, improved diet and exercise resulted in minimal weight loss  
and improvements in blood pressure, cholesterol and triglyceride levels in young 
adolescents. Individuals participating in an exercise program reported greater 
improvements than those who lost weight using dietary changes alone. Epstein and 
colleagues (Epstein et al., 1989) also found post weight loss intervention improvements 
in total cholesterol, HDL cholesterol and triglycerides. These improvements were 
maintained at a 5 year follow up. Similarly, Sasaki and colleagues (Sasaki, Shindo, 
Tanaka, Ando, & Arakawa, 1987) found a 50% reduction in overweight and 
improvements in HDL cholesterol and triglycerides following an exercise based 
intervention for primary school aged children.  
The adverse effects associated with weight loss are generally the result of the 
weight approach, rather than weight loss itself. Surgical and pharmacological weight 
loss interventions are associated with adverse side effect and increased mortality risk in 
some individuals. Restrictive dietary interventions such as very low calorie diets have 
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also been associated with cardiovascular problems and electrolyte imbalance. Weight 
loss approaches that impact on nutrient absorption are also associated with adverse 
gastrointestinal effects. Rapid weight loss resulting from severe caloric restriction can 
cause supersaturation of biliary cholesterol, gall bladder stasis and gallbladder disease 
(Blackburn, 2002; Gregg & Williamson, 2002). However, obese individuals who reduce 
their body weight gradually by increasing physical activity and improving the 
nutritional quality of their diet are not at increased risk of negative physiological 
consequences (Blackburn, 2002; Gregg & Williamson, 2002). 
 
Psychological Consequences of Weight Loss 
 There is some debate regarding the psychological effects of weight loss. Critics 
have claimed that weight loss intervention is not effective as weight is typically 
regained, and may lead to increased psychopathology such as depression, anxiety, low 
self-esteem and disordered eating (Goodrick & Foreyt, 1991; Polivy & Herman, 1985). 
The United States National Task Force on the Prevention and Treatment of Obesity, 
(National Task Force on the Prevention and Treatment of Obesity, 2000) has reviewed 
these claims and concluded that, in overweight and obese adults, weight loss is not 
associated with negative biopsychosocial outcomes. Modest weight loss can result in 
significant improvements in psychological well being.  
 Claims that dieting leads to psychopathology are based on two studies conducted 
in the 1950s. In the first, normal weight males lost more than a quarter of their body 
weight over a 6 month period and began to show many of the symptoms of anorexia 
nervosa including food preoccupation, depression and apathy (Keys, Brozek, Henschel, 
Mickelsen, & Taylor, 1950). In the second study, a group of psychiatric treated for 
obesity reported increased weakness, nervousness, and irritability during treatment 
(Stunkard, 1957). Since the publication of these studies, numerous other studies have 
reported increased psychopathology in response to weight loss attempts in patients with 
pre-existing psychopathology. These studies demonstrate that dramatic weight loss in 
normal weight individuals, and inpatient treatment for individuals with a psychiatric 
disorder and obesity, are associated with increased psychopathology. They do not 
support the claim that weight loss attempts by overweight or obese individuals lead to 
increased psychopathology. On the contrary, multi-component weight loss interventions 
incorporating behaviour modification, moderate caloric restriction, and therapeutic or 
peer support, typically demonstrate modest improvements in mood and do not lead to 
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increased depression or anxiety in overweight and obese volunteers, without pre-
existing psychopathology (Wadden et al., 2002). 
Research indicating that dieting precedes disordered eating has lead many to 
conclude that weight loss attempts increase the risk of eating disorders. On the contrary, 
dietary restraint combined with behavioural weight loss treatment tends to improve 
binge eating symptoms. It is believed that the structured and supportive intervention 
approach used in behavioural weight loss programs, the improved meal structure, and 
the development of coping strategies, lead to reduction in binge eating. Most studies 
show similar decreases in body weight in obese binge eaters compared to obese non 
binge eaters in response to weight loss intervention. Some have found greater weight 
loss among binge eaters. Obese binge eaters are equally likely to adhere to dietary and 
behavioural changes. Some may have larger or more severe lapses, and they are at 
increased risk of drop out and rapid regain if binge eating is not targeted directly. It is 
likely that the impact on binge eating on the success of weight loss intervention is 
mediated by individual psychological factors (Stunkard, 2002; Wadden et al., 2002; 
Yanovski, 2002).  
The few studies that have examined quality of life following moderate weight 
loss have reported significant improvements. Quality of life research has tended to focus 
on obese patients undergoing surgical treatment. Weight loss surgery patients report 
poor quality of life prior to surgery. The dramatic surgery induced weight loss leads to 
improved quality of life, however this tends to decrease over time (Seidell & Tijhuis, 
2002). Improvements in quality of life have also been reported following smaller weight 
losses achieved through diet and exercise (Wadden et al., 2002). 
There is little research examining self-esteem changes in adolescents undergoing 
weight loss intervention. In their evaluation of the SHAPEDOWN program with 
adolescents, Mellin and colleagues (Mellin, Slinkard, & Irwin, 1987) demonstrated that 
treatment programs for obesity can increase self-esteem in adolescents. Improvements 
in self-esteem also occurred in the control group.  
 
Economic Consequence of Weight Loss 
Modest weight loss can result in considerable reductions in the direct and 
indirect costs of obesity to both the individual and society as a whole. A 10% weight 
loss can result in the direct medical costs associated with reduce hypertension, type 2 
diabetes, coronary hear disease, hypercholesterolemia and stroke. In particular, weight 
loss can result in considerable savings in the costs of pharmaceutical treatments for 
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these diseases. Other benefits of weight loss include shortened hospital stays and 
reduced post-surgical complications (Blackburn, 2002). While there is little data on the 
indirect economic impact of weight loss, the reduced costs of morbidity and mortality 
are expected to be great (Wolf, 2002). 
 
Conclusion 
Obesity is associated with a range of life threatening diseases and disorders 
reducing quality of life. Many of these diseases and disorders are already present in 
overweight and obese children and adolescents. Not only does childhood overweight 
and obesity result in immediate negative consequences, the presence of excess weight in 
childhood and adolescence also increases the risk of disease in adulthood, regardless of 
adult weight status. Perhaps the most problematic consequence of child and adolescent 
obesity is the persistence of excess weight into adulthood, which is associated with a 
range of physiological risks (Dietz, 2002).  
The social stigma associated with excess weight results in significant weight 
based discrimination across many aspects of life. While research in this area is lacking, 
data that is available indicates that overweight and obese individuals experience 
discrimination in education, employment, health care, social and physical activity 
opportunities. These negative social consequences are thought to be the cause of the 
psychological consequences of obesity. While the relationship between weight and 
psychosocial functioning is weak in community samples, treatment seeking individuals, 
particularly women, experience elevated levels of depression and disordered eating, 
lower self-esteem, and reduced quality of life.  
The consequences of obesity are not limited to the individual. Obesity results in 
considerable costs to society through both the direct costs associated with the treatment 
and management of obesity and its comorbidities, and the indirect costs associated with 
lost productivity due to increased mortality and morbidity. While there is little research 
exploring the economic benefits of weight loss, physiological and psychological 
benefits are evident. Even a modest reduction in body weight is associated with reduced 
risks of heart disease and diabetes. Similarly, multi-component weight loss 
interventions that promote improved eating and activity habits through the use of 
psychological strategies have demonstrated improvements in psychosocial wellbeing 
following relatively small weight losses.  
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CHAPTER 4 
THE TREATMENT OF ADOLESCENT OVERWEIGHT AND OBESITY  
 
 The high prevalence of adolescent overweight and obesity, the strong tracking of 
obesity from adolescents to adulthood, and the immediate and long-term physical and 
psychosocial consequences of adolescent overweight and obesity highlight the need for 
effective interventions. Despite this recognised need “adolescents remain a largely 
neglected, difficult-to-measure, and hard-to-reach population” (World Health 
Organisation, 2003, p. 1). There is very little empirical data on the prevalence, causes, 
consequences or treatment of adolescent overweight and obesity. Consequently there is 
little evidence upon which to base intervention, and few treatment options available to 
overweight and obese adolescents and their families. While the findings of research 
exploring overweight and obesity in children and adults are informative, adolescents are 
neither large children nor small adults. Developmental factors must be considered when 
applying research findings derived from children and adult to adolescents (Holmbeck et 
al., 2000). 
 This chapter commences with a brief summary of the obesity prevention 
literature to highlight the need for both prevention and treatment efforts to address this 
epidemic. The available literature on the treatment of overweight and obese adolescents 
is then reviewed in detail. The small number of studies, their heterogeneity and 
methodological limitations restricts the conclusions that can be drawn from this 
literature. Therefore the findings of more recent reviews of child and adult overweight 
and obesity treatments are included with the aim of using these findings to inform the 
treatment of adolescents.  
 
Prevention of Overweight and Obesity 
International recognition of the increasingly high prevalence of overweight and 
obesity problems has highlighted the need for effective prevention programs. It is 
believed that obesity prevention is possible, realistic and cost effective. However, few 
countries have a comprehensive prevention strategy and there is little evidence on which 
to base prevention efforts. Reversal of the increasing obesity prevalence will require 
long-term prevention efforts to first slow, then steady, and then reverse current obesity 
trends. Thus, any effective prevention program will take considerable time to impact on 
obesity prevalence rates (Dietz & Gortmaker, 2001; Lobstein et al., 2004; Schmitz & 
Jeffery, 2002).  
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A range of government and industry initiatives have been implemented in 
response to the increasing obesity prevalence in children and adolescents. These 
government initiatives have typically focused on the school environment. Nutritionally 
focused obesity prevention efforts have included changes to school lunch programs, 
removal of vending machines in schools, and modifications to the foods available in 
school canteens. School-based programs to encourage physical activity such as after 
school activity programs and walking school bus programs have also been 
implemented. These interventions are able to improve children’s knowledge and 
attitudes regarding healthy eating and physical activity, and some successfully change 
behaviour, however, they rarely impact on obesity and its consequences and 
comorbidities (Atkinson & Nitzke, 2001).  
Summerbell and colleagues (2005) recently reviewed randomised controlled and 
clinically controlled prevention trials targeting children and adolescents. The review 
included education, health and psychological interventions with a focus on diet, 
physical activity or lifestyle support aimed at preventing weight gain in children aged 
18 years or under. Initial protocols for the review suggested exclusion of trials of less 
than 12 months duration, however, given the small number of studies meeting this 
criterion, trials of more than 3 months duration were included in the review. The final 
review included 22 studies, 12 short-term studies of between 3 and 12 months duration, 
and 10 long-term studies of greater than 12 months duration (Summerbell et al., 2005).  
The majority of the included prevention studies were conducted in school or 
preschool settings. The heterogeneity in study designs, outcome measures, target 
populations and theoretical underpinnings of interventions prevented the use of meta-
analytic statistics. Therefore, a qualitative review was conducted. While nearly all 
studies reported improvements in knowledge and behaviour, self-reported diet quality 
and/or physical activity levels, few resulted in reductions in body weight. Combined 
dietary education and physical education interventions did not result in improvements in 
the overweight status of participants. Interventions focusing on reduced sedentary time 
and increased physical activity demonstrated some success in preventing obesity. Those 
focusing solely on dietary education were not effective obesity prevention programs.  In 
summary, despite improving knowledge and behaviour, prevention studies targeting 
children under the age of 18 years did not significantly improve the weight status of 
participants (Summerbell et al., 2005).  These findings are consistent with the 
conclusions of other reviews of prevention efforts targeting improved eating and 
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activity habits and/or overweight and obesity in children and adolescents (Lobstein et 
al., 2004; Schmitz & Jeffery, 2002).  
Schmitz and Jeffery (2002) have reviewed prevention efforts targeting adult 
populations. A number of large community trials have addressed nutrition and physical 
activity in the attempt to prevent multiple non-communicable diseases such as heart 
disease and diabetes. Intervention strategies have included provision of written 
information, advertising, environmental changes aimed at promoting improved eating 
and activity habits and risk factor screening. Results of these trials indicate that large 
scale prevention programs can be successfully delivered and are acceptable to the 
community. Intervention typically results in improvements in knowledge, behaviour and 
some health risk factors such as blood pressure and blood lipids. However, community 
wide programs have not been successful in preventing obesity. It is proposed that the 
failure to impact on obesity may be because interventions are not strong enough to 
counteract commercial strategies promoting poor diet and sedentary lifestyles. These 
programs have also been criticised for targeting education with the aim of improving 
behaviour rather than making environmental changes to support behaviour change 
(Schmitz & Jeffery, 2002).  
A number of mass media campaigns have targeted improved physical activity 
and nutrition. A public health campaign encouraging switching from full-fat to low-fat 
milk, and a commercial campaign promoting increased consumption of a high fibre 
breakfast cereal, both resulted in increased purchasing and reports of increased 
consumption of the advertised product. Conversely, increased physical activity levels 
were not achieved in mass media campaigns promoting walking for exercise (Schmitz 
& Jeffery, 2002). Smaller scale prevention programs have targeted workplaces, 
supermarkets, restaurants, cafeterias and vending machines.  
Physical activity interventions have targeted increased stair use in workplaces 
and active commuting to work. Stair use has increased significantly throughout the 
intervention period, however, effects have decayed in the months following the 
interventions. Active commuting has also been encouraged via improved facilities for 
bike use and storage, increased access to showers in the workplace, availability of 
fitness testing, and the provision of printed information and incentives. Again, use of 
active transportation increased during the intervention, however, results were not 
maintained at follow-up (Schmitz & Jeffery, 2002). Nutrition interventions have used 
point of sale educational materials, price, and availability manipulations to influence 
food choices in a range of settings. These prevention efforts typically resulted in small 
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effects on purchasing behaviour which did not persist at follow-up. These limited 
effects are attributed to the inability of these brief and superficial interventions to 
combat intense, widespread commercial efforts to promote unhealthy food choices and 
eating behaviours (Schmitz & Jeffery, 2002).  
On the whole obesity prevention studies are criticised for being poorly designed, 
under-powered, and insufficient in terms of intervention dose. The majority of programs 
have focused on changing behaviour directly, or changing some of the immediate 
influences on behaviour, rather than addressing broader environmental influences on 
behaviour. Information on how best to change the environment to support individual 
behaviour change is not available. Experts recommend that prevention efforts target 
multiple social settings including schools, families and the community. It is also 
strongly recommended that prevention efforts target changes to the physical 
environment and government policy to support behaviour change. Despite recognition 
that obesity prevention will require a multifaceted approach addressing individual and 
group behaviour change and long-term environmental changes, the majority of 
prevention programs addressed and therefore impacted on only one of these influences 
on behaviour (Brownell, 2002a; Brownell, 2002b; Dietz & Gortmaker, 2001; Jeffery, 
2002; Lobstein et al., 2004; Schmitz & Jeffery, 2002).   
  Thus, while the importance of obesity prevention is recognised worldwide, 
there is little empirical evidence on which to base prevention efforts. The majority of 
government and industry initiatives currently being implemented are untested. Those 
prevention programs that have been adequately evaluated have been shown to result in 
improved knowledge and behaviour, but have not made a significant impact on weight 
status. The lack of available effective prevention strategies, the substantial delay in the 
impact of prevention efforts, the number of people already suffering from obesity, and 
the knowledge that even the most effective prevention strategies will not be enough for 
some, demonstrates the need for effective obesity treatment. In the short-term, indicated 
prevention, in the form of childhood and adolescent obesity treatment, may be the only 
effective way to prevent adult obesity (Dietz, 1994).  
  
Treatment of Overweight and Obese Adolescents 
A limited number of adolescent obesity treatment studies have been published. 
Studies of adolescent obesity treatment are criticised for their small sample size, non-
random subject selection and allocation, poor methodological designs, lack of 
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consistency and comprehensiveness of outcome assessments, non reporting of 
attendance and compliance data and lack of long-term follow-up.  
Early research reports outline case studies and small group designs, followed by 
group interventions and studies of clinic attending samples. A small number of 
randomised control studies of the treatment of adolescent overweight and obesity have 
only recently been reported in the scientific literature. Problematically, a variety of 
inclusion and exclusion criteria, including various definitions of obesity, have been used 
in selecting samples for these studies. Outcomes have been reported in numerous ways 
including body weight, BMI, percent overweight, fat and lean mass, and waist and hip 
circumference. More recently, measures other than weight loss, for example 
cardiovascular risk factors and fitness, behaviour change, and psychosocial measures, 
have been included as outcome assessments. Program completion, attendance and 
compliance rates are not consistently reported. Unfortunately, the variety of study 
methodologies and outcome assessments make comparisons between studies difficult 
and meta-analysis impossible (Summerbell et al., 2003).  
A range of interventions have been trialled in the treatment of adolescent 
overweight and obesity. Treatment approaches have included surgery, 
pharmacotherapy, inpatient dietary interventions, educational programs and 
psychological therapies. Numerous studies have explored the impact of dietary regimes, 
with or without supervised exercise programs, implemented in a hospital setting under 
inpatient conditions. A number of studies have trialed the effectiveness of various 
behavioural and/or cognitive strategies in isolation, or in combination with dietary and 
exercise prescription. Treatment strategies often include calorie restricted diets and/or 
nutrition education, structured exercise and behaviour modification. These treatment 
protocols have been based on a range of therapeutic approaches, and have included a 
variety of dietary guidelines, physical activity recommendations and behaviour change 
strategies. Other medical trials have explored the effectiveness of various 
pharmacotherapy and surgical approaches usually in combination with nutrition, 
exercise and or psychological interventions. The methodology and results of these 
studies are displayed in Appendix A.  
While the limitations of these studies are well recognised, they are the basis for 
current clinical practice and future research. Given the limited number of adolescent 
treatment studies the following literature review, and the table included as Appendix A, 
include all available studies of adolescent obesity interventions, despite their 
methodological problems. Studies will be grouped according to their major intervention 
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focus beginning with inpatient and clinic based interventions incorporating diet and 
exercise, followed by psychological interventions and finally surgical and medical 
interventions. Major findings from meta-analyses, systematic reviews and key studies of 
child and adult interventions will be summarised at the end of each section with the goal 
of using these findings to inform the treatment of adolescents.   
 
Inpatient Dietary and Exercise Interventions  
Numerous studies of the treatment of adolescent overweight and obesity have 
explored the impact of different dietary and exercise regimes administered in an 
inpatient setting. Some studies have also included nutrition education and psychosocial 
interventions. Those studies reporting purely dietary interventions are presented 
followed by those combining dietary and exercise interventions, those incorporating 
nutrition education, and finally the few studies also incorporating psychosocial 
intervention in inpatient settings.  
Two studies have explored the effect of dietary interventions alone on weight 
and health in obese adolescents. Dietz and Schoeller (1982) studied a small inpatient 
sample of adolescents to assess the effectiveness of two hypocaloric diets in promoting 
adolescent weight loss. Following two weeks on a maintenance diet, participants 
consumed a diet of protein and glucose, or protein and fat for three weeks. Following a 
washout period, the procedure was repeated using a cross over design. While under both 
conditions adolescents lost comparable amounts of weight, the glucose diet resulted in a 
smaller loss of lean body mass, than the diet containing fat.   
The impact of dietary induced weight loss on cardiovascular risk factors has also 
been explored in an inpatient study of obese adolescents aged 13 to 17 years (Fanari et 
al., 1993). Twenty participants were hospitalized for one month and provided a 
1000kcal/day diet consisting of 25% protein, 26% fat, and 49% carbohydrate. The diet 
resulted in significant reduction in weight and BMI. Cardiovascular risk factors (plasma 
fibrinogen, whole blood viscosity, plasma viscosity) also improved, however, it is not 
possible to determine if this improvement was the result of weight loss or dietary 
change. Follow-up data were not reported (Fanari et al., 1993). 
The majority of inpatient studies have explored the combined effects of various 
exercise and dietary regimes with nutritional education for the adolescent and/or their 
parent. Brown, Klish, Hollander, Campbell and Forbes (1983) studied the efficacy of a 
very low calorie liquid diet administered over 5 weeks in an inpatient setting. Eight 
adolescent consumed 500 – 700cal/day ( 9cal/kg/ideal weight/day) of Optifast-70 per 
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day and attended a one hour exercise session five times per week. All participants lost 
weight and lean body mass, and this was accompanied by a reduction in metabolic rate. 
One participant ceased the intervention during admission and two immediately 
following discharge. The remaining five attempted to adhere to the diet for 4 months 
following discharge; two succeeded and the remaining three consumed small amounts 
of food as well. These five participants continued to lose weight, lean body mass, and 
this was accompanied by a reduction in metabolic rate. The two participants who had 
remained on the diet maintained their weight loss while the other three regained weight.  
In a similar study Archibald, Harrison, and Pencharz  (1983) explored the effect 
of a high protein reducing diet and exercise on body composition. Seventeen obese 
adolescents were admitted for 3 weeks and were then contacted fortnightly for three 
months. Throughout this time they consumed a 879cal/day diet (58% protein, 35% fat, 
7% carbohydrates) while participating in an intensive nutrition education and 
progressive exercise program. Twenty-three percent of participants dropped out of the 
study, with the remainder continuing the diet for an average of 90 days. Those 
completing the program lost approximately 15% of their body weight, however, 44% of 
this weight loss was fat free mass. Twelve months follow-up data were reported by 
Stallings, Archibald, Pencharz, Harrison, and Bell (1988). While the 12 patients 
available for follow-up had regained some weight, body weight and body fat scores 
were significantly lower than pre treatment scores.  
Pena and colleagues (1989) examined the independent and combined impact of 
fibre and exercise in the treatment of obese adolescents. Eighty adolescents (10 to 14.9 
years) were matched for gender, age and pubertal status and then divided into four 
matched samples. All four treatment groups consumed the same energy intake 
(4.18MJ), and proportion of protein, fat and carbohydrates (2:3:5), but differed in their 
fibre intake and exercise.  The low fibre groups consumed 15g to 25g of fibre per day 
while the low fibre groups consumed 3-6g of fibre per day. The exercise groups 
participated in two exercise sessions per day, five days per week, while the other groups 
did not exercise during the study. The intervention was delivered over four weeks in an 
inpatient setting. While raw data were not reported the authors report an exercise effect, 
but no fibre effect on body weight. Additionally, the interaction of fibre and exercise 
was significant in girls but not boys. Females demonstrated a significant exercise effect 
on the ratio of lean and fat body mass, while for boys, exercise, fibre, and the interaction 
were significant. Follow-up data were not reported. The authors concluded that the 
effect of fibre on body weight was heightened by exercise. 
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Tounian and colleagues (Tounian et al., 1999) examined the impact of an 
inpatient weight reducing program, including diet and exercise, on resting energy 
expenditure in obese female adolescents. The intervention included a low energy diet 
(initially 6471 +/- 196kJ/day, maintenance 6764 +/- 412kJ/day) and physical activity. 
The authors did not provide further details about the intervention or outcomes 
immediately following treatment. At follow-up conducted four to eleven months after 
treatment, there were significant reductions in weight, BMI, percentage overweight, 
lean mass, and percent body fat. Results also indicated a significant reduction in energy 
expenditure for fat free mass immediately following inpatient intervention and after 
follow-up.  
One of the first published adolescent obesity intervention studies combined diet, 
exercise, education and psychosocial interventions in an inpatient setting. Stanley and 
colleagues (1970) treated 11 obese adolescents in an inpatient setting. The six week 
inpatient intervention included a diet of 1200 calories, dietary education, exercise and 
activity programs, an individual and group counseling for adolescents and parents. All 
adolescents lost weight during this phase of the intervention. Parents and adolescents 
continued to attend bimonthly groups for six months, followed by two groups in the 
remaining five months of the maintenance program. At the completion of the 
maintenance program, 15 months after treatment initiation, weight and BMI had 
returned to approximate baseline levels. Thus, while inpatient intervention resulted in 
weight loss, weight loss was not maintained even with a maintenance program for 
parents and adolescents.  
 Dao and colleagues (2004) explored the effectiveness of a 6 to 12 month multi-
component intervention combining a calorie controlled diet (weight loss 1600-1800 
kcal/day, stabilisation 1800-2200 kcal/day), three 90 minute exercise sessions per week, 
and the provision of information about lifestyle change. Parents also received nutrition 
training and adolescents returned home on the weekends. At the completion of 
treatment adolescent BMI had reduced considerably while lean body mass was 
maintained. The duration of treatment predicted outcome with those who remained in 
treatment longer, demonstrating greater weight loss. Follow-up data were not reported.  
 In a similar study Lazzer and colleagues (Lazzer et al., 2005) trialed a ten month 
inpatient program with obese adolescents. Participants were admitted during the week 
(5 days) and returned home on weekends and holidays. Personalised diet plans aimed at 
providing energy equivalent to 1.3 of basal metabolic rate or 15-20% less than predicted 
energy expenditure, composed of 49.8% carbohydrates, 17.9% fat, and 17.9% protein. 
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Participants also attended group dietetic lessons twice a week, and individual dietetic 
sessions once a week. The physical activity intervention included two 40 minute 
endurance and strength training sessions per week, two hours of school physical 
education and two hours of aerobic exercise each week. Participants were also offered 
lifestyle education but this was not described. Parents met monthly with the sports 
physician, dietitian and psychologist to review progress and discuss the importance of 
the family environment in promoting healthy habits. Only 4% of participants did not 
complete the program. Those who did complete demonstrated significant improvements 
in weight, BMI, fat mass and percentage body fat. Females lost some lean body mass 
while males did not. Participants also demonstrated significant improvements in 
strength and endurance, reductions in sedentary time, and increases in moderate 
intensity and total physical activity. This study demonstrates that, under controlled 
conditions, diet, exercise and lifestyle education can result in significant improvements 
in body composition and fitness in obese adolescents.  
Differing approaches to the measurement and reporting of outcomes prevent the 
combination of these results and calculation of overall outcomes for dietary and exercise 
interventions in an inpatient setting. Studies have also used different combinations of 
diet and exercise prescription. Research indicates that the two may have an interactive, 
rather than additive effect which needs to be considered when interpreting results 
(Ambler et al., 1998). Reported results suggest that in the short-term substantial 
reductions in body weight and BMI, and improved cardiovascular risk factors, are 
possible with supervised dietary interventions with or without exercise components. 
Some dietary interventions resulted in the loss of considerable lean body mass, while fat 
free mass was maintained throughout other interventions. This inconsistency warrants 
further exploration. While few of these studies present long-term follow-up data, those 
that do typically report a return to baseline weight status following discharge indicating 
that inpatient programs do no result in maintained improvements in adolescent body 
composition and function.   
 
Dietary and Exercise Interventions 
A number of studies have tested various diet and exercise prescriptions in the 
treatment of adolescent overweight and obesity. In two very similar studies, Rocchini, 
and colleagues (Rocchini et al., 1988; Rocchini, Katch, Schork, & Kelch, 1987) 
randomly allocated participants to diet alone, and diet plus exercise, both with 
behaviour modification strategies or a no treatment control condition. Participants in 
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both treatment conditions lost weight and reduced their percent fat while those in the 
control condition gained weight and increased their percent fat. Both the diet and the 
diet plus exercise conditions demonstrated improvements in blood pressure, glucose and 
insulin, while only the exercise condition demonstrated improvements in fitness and 
heart rate. In a similar study Becque, Katch, Rocchini, Marks, and Moorehead (1988) 
reported no significant changes in weight or body composition, in diet and behaviour 
change, or diet and exercise and behaviour change. They did, however, report 
significant improvements in blood pressure and HDL cholesterol in both treatment 
conditions. The group participating in regular exercise demonstrated the greatest 
reduction in cardiovascular risk factors. These results indicate that while diet alone can 
result in significant weight loss, the addition of an exercise component to the 
intervention results in larger improvements in cardiovascular risk factors in overweight 
and obese adolescents.  
Ebbeling and colleagues (Ebbeling, Leidig, Sinclair, Hangen, & Ludwig, 2003) 
compared the efficacy of a hypocaloric low fat diet with a low glycaemic load diet with 
no caloric restriction. Treatment also included 12 treatment and two booster sessions 
incorporating educational and behavioural components aimed at enhancing self-efficacy 
and behavioural capability. Adolescents attended an average of 78% of treatment 
sessions. Food diaries indicated that both dietary groups changed their diet as 
prescribed. Glycaemic load, but not dietary fat, predicted treatment response. Both BMI 
and fat mass decreased significantly in the low glycaemic load group but did not change 
in the low fat group. However, during follow-up BMI and fat mass increased more in 
the low glycaemic load group. 
Gutine and colleagues (2002) explored the relative impact of moderate and high 
intensity exercise on adolescent weight loss. Participants were randomly allocated to 
receive lifestyle education alone, or in combination with moderate, or high, intensity 
exercise. While the intensity of the exercise session differed, both aimed to expend 
1045kJ of energy per session. Participants were rewarded with money for achieving 
their heart rate goals, and were paid to attend lifestyle education sessions. Transport to 
education and exercise sessions was provided to participants. Seventy-six percent of 
participants returned for assessments after 8 months of treatment. Those participating in 
moderate and high intensity exercise did not differ in terms of cardiovascular fitness or 
body composition outcomes. However, those participating in the exercise session 
demonstrated greater improvements in cardiovascular fitness, bone density and body 
composition than those who only participated in lifestyle education sessions. Results 
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indicated that those achieving a greater dose (volume) of exercise, demonstrated greater 
weight loss. Interestingly measures of free living diet and physical activity were not 
associated with outcomes.  
 
Child nutritional interventions. 
 Childhood nutritional interventions typically involve reducing energy intake, 
reducing fat intake, and/or establishing healthy eating habits. Research supports the 
effect of energy intake on weight status of children, however, there is no research on the 
impact of modifications of macronutrient intake or eating patterns in the treatment of 
childhood obesity. Childhood dietary interventions typically rely on changes in parental 
behaviour to change children’s eating habits and/or dietary composition (Epstein et al., 
1998).  
Dietary intervention is rarely used alone in the treatment of childhood obesity. 
Typically childhood treatments include some form of dietary intervention in 
combination with physical activity and behavioural change strategies (Epstein et al., 
1998). There are no studies holding all other intervention components constant and 
directly comparing the effectiveness of different dietary approaches. The effect of 
dietary advice will likely depend on how this information is presented in treatment and 
on the other components of treatment. Dietary advice is more likely to be effective 
when supported by behaviour change strategies, and its effectiveness is likely to be 
influenced by presence and type of exercise intervention (Epstein et al., 1998). 
Common approaches to childhood obesity dietary interventions include 
individualised dietary interventions, diabetic exchange systems, or the traffic light diet, 
a structured calorie controlled (900-1300cal) eating plan based on dietary 
recommendations. There is no research to support the effectiveness of individualised 
dietary interventions. The diabetic exchange system has demonstrated some success 
when combined with exercise interventions. The majority of studies using the traffic 
light diet have demonstrated significant decreases in obesity and improvements in the 
nutritional quality of the diet, however, it is typically used in combination with other 
intervention strategies such as exercise and behavioural intervention (Epstein et al., 
1998). While protein sparing modified fasts (PSMF) are rarely used in childhood 
interventions (Epstein et al., 1998), however, one study that explored the use of PSMF 
in children and adolescents demonstrated the success of PSHF in the short-term, but 
participants returned to baseline weight levels at follow-up (Figueroa-Colon, von 
Almen, Franklin, Schuftan, & Suskind, 1993).   
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Adult nutritional interventions. 
 Dieting is the most commonly used weight loss strategy in adults. Early dietary 
interventions promoted a reduction in total calories. More recently, dietary approaches 
have also considered the macronutrient content of the diet. These diets typically focus 
on reducing fat consumption, however, dietary interventions targeting fat subtypes, 
carbohydrate and protein intakes have also been prescribed for weight loss. Nutritional 
interventions focused on macronutrient intake are generally less prescriptive and it has 
been proposed that this approach may be more effective in promoting long-term 
maintenance of weight loss. Regardless of the specific dietary approach taken, 
nutritional interventions promote weight loss by reducing total energy intake to create a 
negative energy balance, however, the way a negative energy balance is achieved may 
influence the speed and maintenance of weight loss (Atkinson, 1989; National Health 
and Medical Research Council, 2003a; Pirozzo, Summerbell, Cameron, & Glasziou, 
2002).      
 A number of reviews and meta-analyses of dietary interventions have recently 
been published. In their review of long-term outcomes of low calorie dietary 
interventions, Ayyad and Anderson (2000) found that mean weight loss ranged from 4 
to 28kg (median 11kg). However, only 15% of those followed up for at least three years 
had maintained either all, or at least 9 to 11kg, of their weight loss. Outcomes were 
improved when group therapy was provided in conjunction with dietary intervention 
and when active follow-up was conducted (Ayyad & Andersen, 2000).  Miller and 
colleagues (Miller, Koceja, & Hamilton, 1997) reported similar outcomes in their 
review of dietary interventions for weight loss. Dietary intervention resulted in an 
average weight loss of 11kg in the short-term, and 6.6kg maintained in the longer term. 
In their review of five year outcomes for dietary interventions, Wadden, Sternberg, 
Letizia, Stunkard, and Foster (1989) found that 50% of participants returned to their 
pre-treatment weight within one year, and almost all participants returned to their pre-
treatment weight within five years. Only 11% of participants maintained a minimum of 
5kg weight loss over five years.  
 While calorie reduced diets focus on the total energy intake, low fat diets aim to 
reduce the consumption of high fat foods so that while the same amount of food is 
eaten, the total energy intake is reduced. Low fat diets are generally less prescriptive 
and participants are often encouraged to consume at libitum. Dieters are encouraged to 
reduce their fat intake to 20 to 30g/day, or 20% of their total energy intake resulting in a 
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reduction in caloric intake by 2 to 4MJ (Pirozzo et al., 2002). Pirozzo and colleagues 
(2002) recently reviewed the effectiveness of low fat diets in reducing the weight of 
overweight or obese individuals. Six trials met the inclusion criteria. Participants were 
aged between 18 and 66 years and the majority were female. Dietary advice was given 
in conjunction with written materials and some studies also incorporated group sessions, 
self-monitoring, behaviour modification, self-management skills and/or advice on 
physical activity and exercise. Intervention lengths varied from three to 18 months, and 
follow-up varied from 6 months to 18 months. Fixed and ad libitum low fat diets were 
compared to fixed and ad libitum low calorie and low carbohydrate diets (Pirozzo et al., 
2002). 
 Significant weight loss was reported at six and 12 months, however, there was 
no difference between the low fat (-5.08kg; -2.3kg) and comparison diets (-6.5kg; -
3.4kg). Weight had typically returned to baseline levels at 18 months and again there 
was no significant difference in weight loss between the low fat (0.1kg) and comparison 
diets (-2.3kg). When other measures of body composition were reported, for example 
BMI, percent body fat and waist circumference, there were no significant differences 
between dietary conditions. A number of trials demonstrated greater improvements in 
the comparison diet conditions, however, this difference was generally not significant. 
Attrition rates varied from 11% to 40%. Pirozzo (2002) concluded that low fat diets did 
not result in better weight loss or weight maintenance than other dietary 
approaches(Pirozzo et al., 2002). However, research comparing weight loss maintainers 
and regainers indicates that individuals who have lost weight and maintained it in the 
long-term consumed a low calorie, low fat diet. These diets were typically high in fruit, 
vegetables, whole grain cereals and low fat diary products, and low in processed foods 
with high sugar and fat contents (Wing & Klem, 2002).   
 A number of studies included within this review (Pirozzo et al., 2002) also 
reported on the impact of dietary regimes on cardiovascular and diabetes risk factors. 
Studies measuring serum lipids typically reported a non-significant reduction with no 
difference between groups. Low fat diets appeared to have a greater impact on total 
cholesterol than comparison diets. The one study measuring blood pressure found no 
significant difference between groups. Similarly, the two studies measuring glucose 
profiles reported no significant difference between groups. Low fat diets were not 
associated with any adverse side effects. Data exploring the impact of dietary 
compliance on well-being were mixed (Pirozzo et al., 2002).  
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 Numerous other dietary approaches have been used to promote weight loss. Fad 
diets are typically based on low carbohydrate/high fat, or low carbohydrate/high protein 
approaches. Proponents of low carbohydrate, high fat diets claim that reducing dietary 
fat and increasing carbohydrates has a negative effect on cardiovascular and diabetes 
risk factors. While this approach may result in more rapid initial weight loss, 
maintenance is generally poor and the risk of atherosclerosis is high. Similarly, high 
protein diets may result in more dramatic weight loss initially, however, there is little 
evidence of their long-term success (Atkinson, 1989; National Health and Medical 
Research Council, 2003a).  
 Recently the literature has examined the impact of the type of fat and 
carbohydrate consumed on weight loss. There is some evidence that substituting 
saturated fat with monounsaturated fat within an energy restricted diet, may improve 
cardiovascular and diabetes risk factors (Walker et al., 1996). Similarly, there is some 
evidence that limiting the intake of foods with a high glycaemia load within an energy 
restricted diet, may improve satiety and reduce hunger and intake, thereby reducing 
energy intake. A low glycaemic diet may also improve cardiovascular and diabetes risk 
factors (Brand-Miller et al., 2003; Ludwig, 2000). While both these approaches have 
some evidence to support their short-term effectiveness, their long-term effectiveness is 
yet to be determined (National Health and Medical Research Council, 2003a).  
 Very low calorie diets (VLCD) and commercial meal replacements have also 
been used in adult weight loss interventions. VLCD usually provide 1.7 to 3.3MJ a day, 
.8 to 1.0g/kg of ideal body weight of protein, and the recommended daily allowance of 
vitamins and minerals. They can be used as the sole source of nutrition for 8 to 16 
weeks. VLCDs are typically used when rapid weight loss is required, often so that 
comorbidities can be effectively treated, or to motivate further weight loss attempts in 
individual’s who have failed less extreme approaches. While rapid and extreme weight 
loss (9 to 25kg) can be achieved, weight is typically regained when normal food is 
reintroduced. Reviews indicate a mean weight loss of 4.2kg (4%) which can be 
improved to a mean weight loss of 11.8kg (11%) if a VLCD is combined with drug 
treatment or behaviour therapy. Some individuals are able to maintain this weight loss 
in the longer term, however, most return to their pre-treatment weight (Mustajoki & 
Pekkarinen, 2001). Meal replacement diets replace regular meals with commercially 
prepared meals or supplements, however, the daily energy intake is considerably higher 
than VLCD. While there is insufficient evidence for the long-term effectiveness of this 
approach, data that is available indicates an average weight loss of 6 kg (6.2%) and 
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improvements in cardiovascular and diabetes risk factors following the use of meal 
replacements (National Health and Medical Research Council, 2003a; Quinn Rothacker, 
2000).  
 In summary, few firm conclusions can be drawn from the literature exploring 
dietary interventions for overweight and obese adults. Results suggest that reducing 
total caloric intake can result in considerable weight loss in the short-term, but the 
majority of participants regain the weight they have lost in the longer term. Only 10 to 
15% of adults who lose weight through caloric restriction maintain a weight loss of 5kg 
or greater 3 to 5 years after intervention. Maintenance of treatment effects can, however, 
be improved through provision of group therapy and therapist contact over the follow-
up period. Results suggest that low fat diets are not more effective than alternative diet 
regimes in reducing weight but they are associated with greater maintenance of weight 
loss in the longer term. Diets specifically targeting reductions in saturated fats and 
reduced glycaemic loads have demonstrated positive effects in the short-term but there 
is insufficient data to determine longer term effects. Similarly, VLCD and meal 
replacement approaches to caloric restriction can also result in considerable weight loss 
in the short-term, but results are not maintained once normal foods are reintroduced.  
 
Child exercise interventions. 
While the research exploring the treatment of adult obesity has focused largely 
on dietary intervention, the importance of physical activity in weight reduction and 
maintenance has received considerable attention in the treatment of childhood obesity. 
A number of reviews considering the effectiveness of exercise in childhood weight loss 
intervention have been published (Epstein, 1995; Epstein & Goldfield, 1999; Epstein et 
al., 1998; Glenny, O'Meara, Melville, Sheldon, & Wilson, 1997; Summerbell et al., 
2005). These reviews have generally only included randomised controlled trials 
investigating the effects of different physical activity programs alone or in combination 
with dietary interventions. While many studies have used aerobic exercise interventions, 
the intensity, duration and frequency of exercise prescription has varied markedly. 
Others have focused on increasing physical activity in daily living, and some on the 
reduction of sedentary behaviours. The variety of intervention approaches makes 
comparison difficult. The effect of physical activity intervention is also likely to be 
influenced by other treatment components including dietary and behavioural 
interventions (Epstein et al., 1998; Glenny et al., 1997). 
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Studies comparing exercise to no exercise control groups have had mixed 
results. Some have found that exercise reduced body fat and increased fitness, while 
others failed to find a significant exercise effect (Epstein, Coleman, & Myers, 1996; 
Epstein & Goldfield, 1999). These inconsistencies may be explained by the variety of 
exercise prescriptions used in these studies. Generally, the studies reporting the largest 
exercise effects prescribed more frequent, moderately intense exercise sessions with 
considerable duration (Epstein, 1995). Many studies have compared the effectiveness of 
diet, versus diet and exercise combined in the treatment of childhood obesity. Again 
results have been mixed with some studies demonstrating an exercise additive effect and 
others have failing to demonstrate an exercise impact on body composition. The 
additive effect of exercise over and above diet is more evident after long treatment 
intervals or during maintenance (Epstein, 1995; Epstein et al., 1996; Glenny et al., 
1997; Summerbell et al., 2003).   
As with dietary interventions, exercise interventions are rarely offered in 
isolation. It is likely that the impact of exercise will be influenced by dietary and 
behaviour aspects of intervention. There is no research examining the optimal 
combination of diet and exercise in childhood obesity interventions. It has been 
proposed that dietary interventions can influence adherence to exercise interventions, 
and thus may facilitate or compromise their effectiveness. Diet and exercise may also 
interact differently at different levels of energy deficit, with different macronutrients, or 
within different eating routines. It is not known whether the benefits of exercise are due 
to its immediate effects on energy expenditure, the resultant changes in body 
composition and metabolic rate, or exercise induced changes in energy intake (Epstein, 
1995; Epstein et al., 1996; Epstein & Goldfield, 1999).  
The impact of intensity, frequency, duration, volume, or type of exercise on 
treatment outcomes is largely unknown (Epstein et al., 1998). There is a need to 
investigate the variable impact of different intensities of aerobic activity, resistance 
training, school based interventions, and exercises incorporating increased family 
support (Epstein & Goldfield, 1999). There is some evidence that maximum benefit can 
be obtained when exercise interventions focus on moderate, rather than intense exercise, 
maximise choice and perceived control, and incorporate a variety of skills important for 
lifetime physical activity (Epstein et al., 1996). These approaches are thought to be 
more effective because they improve adherence to exercise prescription.  
In an attempt to improve treatment adherence and long-term maintenance of 
intervention effects, earlier studies explored the use of aerobic exercise in the treatment 
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of childhood obesity. More recent studies, however, have explored the effectiveness of 
increasing lifestyle physical activity, and/or decreasing sedentary behaviour (Epstein et 
al., 1998). Numerous studies have compared aerobic exercise and lifestyle daily activity 
in childhood obesity intervention. Generally, the interventions are comparable at post-
intervention in terms of body composition and fitness measures, however, lifestyle 
physical activity results in better maintained improvements (Epstein et al., 1996; 
Epstein & Goldfield, 1999; Epstein et al., 1998). This difference is attributed to the less 
structured, more flexible approach to physical activity encouraged in lifestyle physical 
activity interventions (Epstein et al., 1998).  
The relative effectiveness of promoting increased physical activity and/or 
encouraging reductions in sedentary behaviour has also been explored. Interventions 
promoting reduced sedentary behaviour result in greater changes in percent overweight 
and percent fat. This intervention approach is also associated with greater preferences 
for high intensity activities and lower energy intakes. The improvements resulting from 
interventions targeting a reduction in sedentary activity appear to be well maintained 
(Epstein et al., 1996; Epstein & Goldfield, 1999; Epstein et al., 1998). Given a choice 
many obese children choose to be sedentary, Thus, the cues and consequences for active 
and sedentary behaviours may need to be changed to influence this choice. Research 
also suggests that the environmental contingencies for physical activity may need to be 
stronger for obese individuals. Reducing access to sedentary pastimes, increasing 
availability of physically active pastimes, and increasing the reinforcement value of 
activity may be effective in increasing daily physical activity in obese children (Epstein, 
1995; Epstein et al., 1996; Epstein & Goldfield, 1999). Thus, behavioural components 
of childhood intervention programs are likely to impact on the adherence to and 
maintenance of exercise interventions.  
Problems with exercise adherence are a major concern in evaluating exercise 
components of obesity interventions. Adherence to exercise recommendations is 
generally low and obesity predicts even poorer adherence. It is not possible to 
adequately evaluate an exercise intervention unless the majority of participants comply. 
The inconsistent exercise effects are likely to be due to a lack of treatment compliance, 
failure to adhere to exercise treatment components, and a lack of maintenance of 
exercise (Epstein et al., 1996).  
While the benefits of exercise for weight loss are not clear, exercise alone or in 
combination with dietary interventions has demonstrated effectiveness in improving 
fitness and reducing risk factors for many of the physical and psychosocial 
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comorbidities of obesity. Given these positive effects, it is strongly recommended that 
exercise be included in all obesity interventions (Epstein & Goldfield, 1999; 
Summerbell et al., 2005).  
 
Adult exercise interventions. 
Exercise and physical activity interventions have received relatively little 
attention in the adult obesity literature. Most interventions have focused on dietary 
change because in the short-term it is relatively easy to reduce energy intake. In 
contrast, a considerable amount of physical activity is required to increase energy 
expenditure by the same amount (National Health and Medical Research Council, 
2003a).  
  Physical activity interventions alone are rarely used as weight loss 
interventions as physical activity alone results in only modest weight losses (Blair & 
Leermakers, 2002; Glenny et al., 1997; Rissanen & Fogelholm, 1999). Miller and 
colleagues (Miller et al., 1997) reviewed the effectiveness of diet, exercise, and diet plus 
exercise in adult weight loss interventions. At baseline, participants in interventions 
using exercise alone were typically younger, weighed less, had a lower BMI and a lower 
percent body fat than those in diet and diet plus exercise interventions. Exercise only 
interventions were longer than diet or diet plus exercise interventions (Miller et al., 
1997).  
Results indicated that exercise (E) only interventions were less effective than 
diet (D) or diet plus exercise (DE) interventions. They resulted in less weight loss (E 
2.9kg; D 10.7kg; DE 11.0kg), less fat loss (E 3.3kg; D 7.8kg; DE 9.0kg), less decrease 
in BMI (E 0.8kg/m2; D 4.0kg/m2; DE 4.2kg/m2) and percent body fat (E 3.5%; D 6.0%; 
DE 7.3%) and a lower percentage of initial weight lost (E 3.6%; D 10.9%; DE 10.8%). 
Groups did not differ in terms of weight loss at one year follow-up (E 6.1kg; D 6.6kg; 
DE 6.6kg). However, while a representative sample of diet and diet plus exercise 
interventions provided follow-up data, only the most effective exercise interventions 
provided follow-up data. Thus, the long-term effectiveness of exercise only 
interventions is likely to be overestimated in this study (Miller et al., 1997).  
The few available studies exploring dose response effects of physical activity 
have demonstrated a positive relationship between the volume (frequency x duration x 
intensity) of physical activity and weight loss when energy intake is held constant 
(Antero Kesaniem et al., 2001). There are large individual differences in the impact of 
physical activity on weight. The level of physical activity required for weight loss varies 
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with gender, age and body weight. Heavier individuals tend to demonstrate greater 
weight loss. Interestingly, men tend to lose more weight in low intensity physical 
activity while weight loss is higher with high intensity physical activity in women (Wier 
et al., 2001).  
While dieting is more effective than exercise in promoting short-term weight 
loss, exercise appears to be particularly important for longer term weight maintenance 
(Jeffery et al., 2000; Saris, 2002). Exercise is thought to improve weight maintenance as 
because as it maintains fat free mass it does not reduce resting metabolic rate as is the 
case with dieting. Similarly, exercise does not appear to trigger physiological and 
psychological drives to eat in the way that dieting does (National Health and Medical 
Research Council, 2003a). Studies exploring differences between those who are able to 
successfully maintain weight losses and those who are not, consistently demonstrate 
differences in physical activity levels. Results of these studies suggest that high levels 
of physical activity are required. Different study and measurement techniques have 
resulted in estimates of more than 30 minutes at least 3 times per week, at least an hour 
of moderate to vigorous activity per day, 80 minutes per day of moderate to vigorous 
activity, and 35 minutes per day of vigorous activity. These levels of physical activity 
are generally higher than what is prescribed, let alone achieved, in most adults 
overweight and obesity interventions (Blair & Leermakers, 2002; Fogelholm & 
Kukkonen-Harjula, 2000).  
 
Clinic Based Interventions 
Adolescent obesity treatment studies have also examined the effectiveness of 
treatment-as-usual delivered in outpatient weight management clinics. With this aim 
Jacobson and colleagues (1993) reviewed treatment outcomes for obese adolescents  
attending a hospital outpatient clinic. The average length of follow-up was two years 
with a mean of seven visits during this time. Nutritional intervention focused on diet 
quality, and included parent information on food purchasing and preparation and family 
education on low fat eating and healthy food choices. Behaviour change intervention 
was based on the health belief model. Treatment focused on the identifying the 
perceived costs of obesity and benefits of change, generating long-term goals and short-
term objectives, reviewing success and identifying obstacles to change. Adolescents 
were also encouraged to increase their daily physical activity and exercise. File reviews 
indicated that caloric intake did not change and weight increased, however, the rate of 
weight increase slowed during intervention. As a result of the slowing of weight gain, 
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and an increase in height, BMI dropped from the 95th to the 90th percentile. Skinfold 
measures also indicated a reduction in body fat. Follow-up data were not reported. 
In a similar study, Smith and colleagues (1997) obtained data from reviews of 
the files of  obese adolescents attending a weight management clinic during the study 
period. Generally, treatment involved; establishing family commitment to regular 
attendance, explaining the importance of weight maintenance, and negotiating dietary 
(based on the traffic light diet) and exercise goals. However, treatment was not based on 
a manualised program and was free to vary between clinicians and participants. All 
participants included in the study had attended the clinic at least 3 times in a 6 to 24 
month period. Only 48% of participants lost weight, however, 78% maintained or 
reduced their BMI. Results indicated that while average weight increased marginally, 
average BMI decreased as a result of height increases. Long-term results were not 
reported.  
In both studies, participants continued to gain weight throughout the 
intervention, however, the intervention successfully slowed the rate of weight gain. The 
slowed weight gain, combined with height increases, resulted in reduction in BMI. 
Combined, these results indicated that adolescent obesity intervention delivered in a 
hospital outpatient clinic can result in improvements in BMI. However, it is important 
to note that this is a self selected sample of those regularly re turning to clinics. Those 
who did not return to the clinic were not included in the study. It would be expected that 
adolescents finding the intervention helpful would be more likely to return to the clinic 
than those who were not losing weight. Additionally, no control group was used for 
comparison. Thus, results are unlikely to generalise to the general population of 
adolescents attending weight management clinics, and outcomes may not be the result 
of the clinic intervention. 
 
Psychological Interventions 
 Psychological behaviour change strategies have long been used in combination 
with dietary and physical activity interventions in the treatment of adult obesity. These 
interventions are not psychotherapy aimed at addressing mental health issues, instead, 
they use psychological strategies to promote and maintain behaviour changes required 
for weight loss. These strategies are designed to promote behaviour change and tackle 
the barriers associated with behaviour change, to promote long-term maintenance of 
dietary and physical activity changes (Shaw, O'Rourke, Del Mar, & Kenardy, 2005).  
 
 92 
Behavioural Interventions 
Stuart (1967) first demonstrated the benefits of incorporating behaviour 
strategies such as stimulus control and contingency management over purely psycho-
educational interventions in the promotion of weight loss. While his approach involved 
the use of functional analysis and the targeting of strategies to the needs of the 
individual, the majority of modern-day interventions teach all participants a standard set 
of strategies. Similarly, while earlier studies focused on testing behavioural theory and 
systematically trialing the effectiveness of individual behavioural strategies, more recent 
intervention studies tend to focus on testing an intervention package that incorporates 
some behavioural strategies.  Behavioural strategies commonly used in weight loss 
include self-monitoring, goal setting, stimulus control, and contingency management. 
These strategies are used to motivate the individual, to assist them to make the 
necessary changes in their life to support long-term dietary and physical activity 
behaviour changes, and to manage lapses in behaviour change. 
A number of weight loss interventions are truly behaviourally based, using 
behavioural intervention as the basis of treatment underpinning all nutritional and 
physical activity changes. Gross and colleagues (Gross, Wheeler, & Hess, 1976) 
published one of the first adolescent obesity treatment studies. Their intervention 
included an initial screening session, ten weekly 90 minute group sessions, and a 12 
week follow-up session. Each session included a weigh in, discussion of recording, 
eating patterns and food choices, social reinforcement, and the introduction and 
discussion of two new behavioural techniques. Those completing treatment lost a mean 
of 3.0kg; a 4.7% reduction in overweight. Successful weight loss was related to 
academic success and reported family support. Family weight status and program 
attendance were not predictive of weight loss. At follow-up six months after treatment 
participants had lost a mean of 4.8kg; a 7.4% reduction in overweight. 
In a more detailed analysis of the application of behavioural strategies to 
adolescent weight loss, Weiss (1977) compared the relative effectiveness of modifying 
behavioural antecedents and consequences. Forty-six overweight adolescents were 
randomly allocated to one of five treatment conditions (1) control; (2) diet, no reward; 
(3) diet reward; (4) stimulus control; and (5) stimulus control and diet reward. 
Following an initial session, participants attended 10- to 15- minute weekly individual 
sessions over a 12-week period. At the completion of intervention, the control group 
had gained weight and the diet only group had not changed. In contrast, the 
behaviourally based groups reduced their weight. At follow-up the control and diet only 
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groups had gained weight, and the diet reward condition had returned to baseline. Only 
the stimulus control groups had continued to lose weight throughout the follow-up 
period. This study demonstrates the importance of stimulus control strategies in 
adolescent overweight and obesity interventions. 
Ikeda and colleagues (Ikeda, Fujii, Fong, & Hanson, 1982) compared 
behaviourally based weight loss interventions with and without dietary restriction. Each 
group participated in a 14-week program with sessions consisting of relaxation 
exercises, body awareness, physical activity, nutrition education, and behaviour change 
strategies. One treatment condition also received advice on caloric restriction. Almost 
half of all participants dropped out of the program with 37.5% discontinuing the 
behavioural program, and 55% discontinuing the combined program. Despite better 
attendance at the behavioural only program, there were no group differences in 
treatment outcomes at program completion or follow-up. Treatment responses varied 
with some losing, and others gaining weight, however, overall, the sample mean weight 
remained relatively stable. Results indicated that low knowledge about weight control 
predicted higher weight at pre-treatment, and an increase in knowledge about weight 
control during treatment predicted weight loss at post-treatment.  
Geller (1978) developed a comprehensive program incorporating self-
monitoring of weight, exercise, nutrition counseling, programmed behavioural 
management, stimulus control, token and social reinforcement. The 16 session program 
was delivered to two adolescent males over 30 months. While the boys’ rate of weight 
gain slowed in comparison to pre-treatment, they continued to gain weight and at 12 
week follow-up, the rate of weight gain had returned to pre-treatment levels (Geller, 
1978). 
Coates and colleagues (Coates, Jeffery, Slinkard, Killen, & Danaher, 1982; 
Coates & Thoresen, 1981) conducted a series of studies exploring the behavioural 
treatment of adolescent obesity. In an initial multiple baseline time series study three of 
the most severely obese respondents to recruitment advertisements were randomly 
allocated to one of three conditions (Coates & Thoresen, 1981). One participant 
received a placebo therapist contact, while the other two commenced treatment with a 
one week time lag between them. Sessions were conducted twice weekly over ten 
weeks.  The intervention included behavioural strategies for controlling eating and 
exercise behaviours and used behavioural family intervention to teach family members 
to support and encourage appropriate eating. The placebo subject reported some positive 
behaviour changes but gained weight throughout intervention. The two participants who 
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received intervention each reported positive behaviour changes and considerable weight 
loss (Coates & Thoresen, 1981). The results of this study are substantially better than 
those of the previous intervention study for obese adolescents (Geller, 1978). Both 
interventions were similar in the use of a behavioural approach but differ in the 
involvement of parents in treatment. The superior results of Coates and Thoreson (1981) 
demonstrate the importance of parent involvement in the treatment of adolescent 
obesity.  
After demonstrating superior treatment effects for interventions involving 
parents (Coates & Thoresen, 1981), Coates and colleagues (Coates, Killen, & Slinkard, 
1982) explored the effectiveness of different types of parental involvement in the 
promotion of weight loss in obese adolescents. All adolescents attended 15 weekly 
classes addressing weight loss, calorie restriction, exercise and the use of self 
management strategies.  Adolescents also attended the clinic each week day to be 
weighed.  Matched pairs were randomly allocated into conditions with and without 
parental participation. Participating parents met weekly to learn strategies to assist their 
child to lose weight. Families paid an initial deposit which was returned contingent 
upon adolescent weight loss and parental homework completion. At program 
completion, adolescents in the parent participation group showed the greatest weight 
loss. At nine month follow-up, losses had been maintained and group differences were 
no longer evident. These findings suggest that parental participation promoted more 
dramatic initial weight losses.  
Brownell and colleagues (Brownell, Kelman, & Stunkard, 1983) extended the 
work of Coates (Coates, Killen et al., 1982) and examined the effectiveness of different 
types of parental intervention. Obese adolescents were randomly allocated into one of 
three treatment conditions, parents and adolescents together, parents and adolescents 
separately, or adolescents alone. Families attended weekly group treatment sessions for 
16 weeks and maintenance sessions every second month from 12 months. Each 
condition received training in behaviour modification, nutrition education, education 
instruction and social support. Adolescents in all treatment conditions lost weight 
during the treatment period. However, adolescents lost more weight when parents and 
adolescents attended separate groups. After the 12 month maintenance period only the 
parents and adolescents separately condition had continued to lose weight.  This finding 
extends the work of  Coates and colleagues (Coates, Killen et al., 1982) and 
demonstrates the variable impact of different methods of parental involvement. 
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In a subsequent study Coates and colleagues (Coates, Jeffery et al., 1982) 
examined the impact of monetary rewards and frequency of contact on adolescent 
weight loss intervention outcomes. All participating families paid a deposit before 
commencing the 15 week weight loss program. Participants were allocated to one of 
four treatment conditions which varied in the frequency of contact (daily or weekly) and 
whether their deposit return was contingent on weight loss or calorie change. At both 
post intervention and follow-up the group attending daily weigh-ins with deposit return 
contingent on weight loss, reported the greatest change in percent overweight. Regular 
feedback and the provision of reinforcement contingent on an objectively measured 
outcome result in better outcomes. This study highlights the importance of contingency 
management strategies in the treatment of adolescent overweight and obesity. 
Behavioural strategies have also been used in promoting weight loss in obese 
adolescents with psychiatric co morbidities.  Zakus and colleagues (Zakus, Chin, 
Keown, Herbert, & Held, 1979) offered a group weight loss program to weight gaining 
adolescents attending a clinic for emotional problems. The program addressed the 
identification of eating habits, antecedents and consequences, use of cues & rewards, 
contracts and weight reduction diets. Additional group sessions reviewing behavioural 
strategies and understanding eating behaviours, were offered to significant others (e.g., 
parents, siblings, and friends). Prior to participating in the program, attendees were 
gaining weight. Five of the 10 participants did not complete treatment. Despite irregular 
attendance, completers demonstrated some weight loss (Zakus et al., 1979).  
While not based in behavioural theory, many programs include some 
behavioural strategies used in combination with dietary and exercise interventions. The 
SHAPEDOWN program has demonstrated its long-term success in promoting weight 
loss in overweight children aged 8 to 12 years (Epstein et al., 1998). Marshall Hoerr and 
colleagues (Marshall Hoerr, Nelson, & Essex-Sorlie, 1988) combined the 
SHAPEDOWN behaviour modification strategies with aerobic exercise, encouragement 
to increase daily walking to 1-2 miles (1.6 to 3.2km), and modeling of appropriate 
behaviours. Their multi-component program also incorporated parent involvement and 
parent adolescent communication training. The program was offered in a group format, 
with bi-weekly 90 minute sessions conducted over a three month period. In an effort to 
reduce attrition, participants were required to pay a $15 deposit which was returned 
contingent on 90% attendance and record keeping. Sixteen percent of participants 
dropped out during treatment and a total of 25% of participants did not complete 
follow-up. Despite positive changes in eating habits, blood pressure, skinfold, 
 96 
cardiovascular fitness and resting energy expenditure, the program did not result in 
significant weight loss at post-treatment. At nine month follow-up the majority of 
participants reported continued use of the strategies, and maintained cardiovascular and 
resting energy expenditure improvements. While weight continued to increase, the 
percent relative body weight decreased because of increasing age and height. Those 
participants who were less active and more overweight at baseline demonstrated the 
greatest improvements. 
Recognising the need for culturally appropriate strategies for tackling the high 
rates of overweight and obesity in African American adolescents, Resnicow and 
colleagues (Resnicow et al., 2000) developed the Go Girls program. Focus group 
research revealed low nutritional knowledge, infrequent fruit and vegetable 
consumption and a generally positive body image and underestimation of body fat 
levels. This treatment group was recruited from public housing developments by a 
‘community recruiter’, a resident of the development. Sessions were conducted bi-
weekly for 4 months and then weekly for 2 months with groups of 4 to 14 girls. Each 
session included an educational/behavioural activity, physical activity, and food 
preparation and tasting. Intervention was aimed at reducing dietary fat and increasing 
fruit and vegetable consumption, and reducing sedentary behavioural, and increasing 
physical activity. Incentives were offered to encourage completion of assessments and 
attendance and participation at intervention sessions. The drop out rate was 
approximately 45%. Participants who completed the program attended an average of 
43% of sessions. Completers continued to gain weight and increase their BMI 
throughout intervention. 
In a similar study, Resnicow, Taylor, Baskin, and  McCarty (2005) used local 
churches to recruit obese African American adolescent females. Churches were 
randomly allocated to low or high intensity intervention. Those in the low intensity 
were offered six sessions of intention. This intervention was designed to promote 
participation but was not expected to impact on outcomes. Adolescents in the high 
intensity intervention attended a one day retreat, were offered 20 to 26 group 
intervention sessions and six motivational interviewing phone calls, and were provided 
with a two-way beeper on which they could send and receive motivational messages 
and reminders. Each intervention session included an experiential behavioural activity, 
physical activity, food preparation and tasting. Parents were invited to attend every 
second session; they participated with their adolescent for half of each session, and in 
parent only groups for the other half of each session.  
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Participants in the low intensity group attended an average of 57% of sessions 
while those in the high intensity group attended an average of 66% of sessions. Eighty-
four percent of participants completed post assessments and 73% completed follow-up 
assessments. There were no significant differences between group at either post 
intervention or follow-up. However, participants in the high intensity condition who 
participated in more than 75% of session demonstrated significantly greater 
improvements in weight, BMI and percent body fat than those who did not (Resnicow et 
al., 2005).  
Saelens and colleagues (Saelens et al., 2002) explored the use of computer based 
assessment paired with telephone delivered behavioural intervention. Obese adolescents 
allocated to the treatment condition completed a computer based assessment of diet and 
exercise habits. Based on the results of this assessment a computer generated plan for 
behaviour change and management barriers to change was provided and reviewed with 
a paediatrician. Participants were provided with a treatment manual and taught how to 
self-monitor eating and physical activity habits in a one off meeting with the researcher. 
Participants returned their monitoring via mail and received a telephone call from their 
clinician to review their weight and habits and support their use of behaviour change 
strategies; rewards were available for those achieving their goals. Adolescents were 
encouraged to consume a 1200-1500cal/day diet and exercise for 60 minutes five days 
per week. Parents were provided with written information about how they could best 
support their adolescent’s behaviour change efforts. Adolescents randomly allocated to 
the control or typical care condition had a single meeting with the paediatrician in which 
the paediatrician discussed motivation, provided information about eating and physical 
activity and encouraged the adolescent to change their behaviour.  
At the end of the four month intervention period adolescents in the treatment 
condition demonstrated a significant reduction in BMI-for-age z-score in comparison to 
the control condition. However, this difference was not significant at 7 month follow-
up. The treatment group reduced their weight, BMI and percent overweight while the 
control group increased their weight, BMI and percent overweight but difference were 
small and non-significant. There were no significant differences in secondary outcomes 
such as diet, physical activity and sedentary behaviour or eating and weight behaviours 
and beliefs. Greater self-monitoring and use of behavioural strategies predicted 
treatment outcome (Saelens et al., 2002).   
 The importance of self-monitoring in predicting treatment outcomes for 
overweight and obese adolescents has been explored in a number of studies. In a more 
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detailed analysis of the outcomes of the above study (Saelens et al., 2002), Saelens and  
McGrath (2003) analysed the importance of self-monitoring frequency, sufficiency, 
calorie record and calorie sums in treatment outcomes. Self-monitoring sufficiency was 
related to weight loss, while calorie recording and summing was associated with lower 
caloric intake. Similarly, Kirschenbaum and colleagues (Kirschenbaum, Germann, & 
Rich, 2005) found that both adolescent and parental monitoring predicted treatment 
outcome in obese adolescents. Only those adolescents classified as high self-
monitoring, (3 or more entries for an average of 3½ days per week) lost weight. 
Likewise, only those participants whose parents self-monitored lost weight. Adolescents 
were more likely to self-monitor if their parents self-monitored.  
 These results indicate that behaviourally based programs, and programs 
incorporating some behavioural strategies, are able to slow the rate of weight gain, and 
in some cases result in weight loss and fat loss. Combined, these results demonstrate the 
importance of contingency management strategies in motivating initial behaviour 
change, and stimulus control strategies in sustaining behaviour change. Results also 
suggest that parent participation improves the effectiveness of behavioural 
interventions; it may be that parent involvement promotes more dramatic initial weight 
loss motivating continued behaviour change. The method of parental involvement also 
impacts on treatment outcome. Treating parents and adolescents separately appears to 
be more effective when treatment is offered in a group format. Results also suggest that 
social support from family and friends, and initial behaviour change promotes program 
attendance. Improvements in knowledge, changed dietary habits, and increased physical 
activity are associated with improved outcomes in adolescent obesity treatment. While 
only a few studies report long-term follow-up data, results are mixed, with some studies 
reporting continued improvements, others weight maintenance and some a return to 
weight gain during follow-up. 
 
Child behavioural interventions. 
 Childhood behavioural weight loss interventions are typically based on social 
learning theory. These interventions generally include techniques aimed at antecedent 
and/or consequence control. Antecedent control techniques include self-monitoring, 
environmental management, modeling, instructions, rules and contracts. Consequences 
typically include positive reinforcement such as praise, attention, rewards and token 
economies, but may also include the use of negative reinforcement, extinction and 
punishment. Behavioural skills are typically taught through written materials, verbal 
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information, discussion, activities designed to promote comprehension and application, 
role-play, homework, observation and feedback. Intervention may target the child 
directly or train parents to modify their children’s behaviour (Epstein & Wing, 1987; 
Glenny et al., 1997; Summerbell et al., 2003).  
A number of studies have compared behaviour intervention to no intervention or 
treatment as usual, in the treatment of childhood obesity. For example, Epstein and 
colleagues (1985) compared the effectiveness of behavioural parent management 
training with a control group receiving equivalent education and therapist attention. 
Results indicated that children whose parents had received training in the use of 
behavioural principles showed better weight loss and less regain than the control group. 
Similarly, Senediak and Spence (1985) compared the effectiveness of a behavioural 
program, delivered rapidly or gradually, with a non-specific control procedure group 
and a wait list control group. Both the rapid and gradual behavioural programs were 
more effective than either the non-specific or wait list control groups. Combined these 
results demonstrate the superiority of behavioural interventions over both no treatment 
controls, and non behavioural controls matched for attention and education. These 
results are similar to those of other studies and they demonstrate the importance of 
including behavioural intervention in childhood obesity treatments (e.g., Epstein et al., 
1998).  
The majority of childhood behavioural weight loss interventions typically 
include techniques designed to directly influence eating and/or activity behaviour. 
However, behavioural research has indicated the need for more general training beyond 
the specific problem, to allow for the management of new and unexpected situations not 
targeted throughout the intervention (Epstein & Wing, 1987). Therefore, some weight 
loss programs also include a more broad based training in underlying principles and 
general skills and strategies that can be targeted to a range of behaviours and situations. 
This has been shown to promote maintenance and generalisation of the newly acquired 
skills (Israel, Stolmaker, & Andrian, 1985). Examples of broader skills training in 
behaviour weight loss interventions for children include training parents in the use of 
general parenting skills, or training children in the use of self control strategies (Epstein 
& Wing, 1987). 
There are a number of strong arguments for the inclusion of parents in the 
treatment of childhood obesity. Firstly, many children have obese parents and siblings 
who are likely to exhibit unhealthy eating and physical activity habits themselves and it 
is very difficult for children to change their habits when other family members are 
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exhibiting and supporting unhealthy behaviours (Epstein, 1996). Secondly, parenting 
behaviours are important in the establishment of habits. Parents influence family eating 
and activity habits through modeling, their arrangement of the family environment, and 
their use of antecedents and consequences. Therefore, parents need to learn strategies to 
change their parenting behaviour and the family environment so that unhealthy 
behaviour is reduced and healthy behaviour is encouraged. In addition to targeting 
reduced energy and fat intake, reduced sedentary behaviour, and increased physical 
activity, childhood obesity parenting interventions typically focus on changing parent-
child interactions and the family environment (Epstein, 1996).  
In a further test of the use of behavioural treatment in the management of 
childhood obesity Epstein and colleagues (Epstein, McKenzie, Valoski, Klein, & Wing, 
1994) examined the importance of reinforcement for mastery of behaviour change 
strategies. The mastery group was reinforced for the mastery of diet, exercise, weight 
loss and parenting skills, while the control group was taught behaviour change strategies 
and provided with equivalent, but non contingent reinforcement. The mastery group 
demonstrated superior weight loss immediately following treatment, indicating that 
families who master behavioural strategies have better outcomes.  
Behavioural studies have compared the delivery of treatment, and hence the 
targeting of responsibility for behaviour change, to children, parents, and both children 
and parents. Studies have also explored the targeting of parental, child, or general 
weight loss. Israel and colleagues (Israel et al., 1985) compared a multi-component 
behavioural weight reduction program attended by parents and children, a parent 
training group that included the same behaviour reduction program plus behavioural 
child management training attended by parents only, and a waiting list control group. 
Children and parents in both treatment conditions lost weight, while those in the waiting 
list control group gained weight. In a subsequent study, Israel and colleagues (Israel, 
Guile, Baker, & Silverman, 1994) delivered a multi-component behavioural 
intervention to parents and children. In the standard group, parents were given the 
responsibility for implementing program strategies. In the second group, children 
received self management training and were given primary responsibility for 
implementing program strategies. Children in both groups achieved significant 
reductions in percent overweight and returned to a similar level of overweight during 
follow-up. Thus, in both studies conducted by Israel and colleagues, there was no 
difference in the outcomes of parent or child directed treatment.  
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In contrast, Golan, Weizman, Apter, and  Fainaru (1998) found that behavioural 
family intervention was more effective in promoting weight loss in children when 
parents were the exclusive agents of change. A parent training intervention was 
compared to a conventional weight loss program in which children were the target of 
intervention. Both groups demonstrated significant decreases in overweight, however, 
improvements were greater when parents were the agents of change. This finding has 
been supported by a number of other studies (Epstein, 1996; Epstein, McCurley, Wing, 
& Valoski, 1990; Epstein et al., 1998; Epstein, Valoski et al., 1990, 1994; Epstein, 
Wing, Koeske, Andrasik, & Ossip, 1981). 
 Combined, these results demonstrate the effectiveness of behavioural 
interventions over and above no treatment and control interventions matched for 
information and attention. Results also demonstrate the importance of parental 
involvement in the treatment of childhood obesity (Epstein et al., 1998). However, there 
are many areas of behavioural weight loss intervention that require further study. The 
relative effectiveness of general parenting skills training and parent training specifically 
targeting eating and physical activity has not been compared. The active treatment 
components and the optimal number and scheduling of sessions have yet to be 
determined. The impact of parent motivation has not been explored. Additionally, the 
adaptation of parent training programs to suit children of different ages warrants further 
attention (Epstein et al., 1998). 
 
Adult behavioural interventions. 
A recent review assessed the effectiveness of psychological interventions in the 
treatment of overweight and obesity in adults (Shaw et al., 2005). Thirty-six studies met 
the inclusion criteria for this meta-analysis. Of these, the majority evaluated behaviour 
therapy, a number evaluated cognitive behaviour therapy or cognitive therapy, and 
hypnotherapy and relaxation were evaluated in single trials. Ages ranged from 16 to 75 
years with the majority of participants in their forties. Most participants were female 
and many had comorbidities such as cardiovascular disease and diabetes.  Session 
frequencies ranged from daily to monthly, and median duration of treatment was 12 
weeks and follow-up periods ranged from 3 to 36 months. Many trials were excluded 
because of their high attrition rates. Those trials included in the review had an average 
attrition rate of 15% (Shaw et al., 2005). The results of this review are outlined in the 
relevant sections below.  
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Behavioural interventions included in this review were heterogeneous in terms 
of session duration (15 to 90 minutes, median 60 minutes), session frequency (weekly to 
monthly, median fortnightly), treatment duration (7 to 78 weeks; median 12 weeks) and 
follow-up periods (3 to 36 months). Behaviour therapy resulted in greater weight loss 
than no treatment controls in studies with a duration of less than (-2.5kg) and greater 
than (-2.0kg) 12 months. Those studies reporting risk factor outcomes reported 
reductions in blood pressure and improvements in serum insulin in those participants 
who lost weight in behavioural interventions (Shaw et al., 2005).  
The effectiveness of diet and exercise interventions with and without 
behavioural intervention was also explored. Again, there was considerable 
heterogeneity in the studies in terms of session duration (40 to 180 minutes, median 60 
minutes), session frequency (every second day to monthly, median fortnightly), and 
treatment duration (1 to 26 weeks; median 12 weeks). Dietary interventions included 
low calorie diets and nutrition balance diets. Physical activity interventions included 
gradually increasing physical activity, prescribed daily low to moderate physical 
activity, and aerobic exercise programs. The majority of studies found that behaviour 
therapy increased the effectiveness of diet and exercise interventions. Additional 
outcome measures were not consistently reported, however, those studies examining the 
impact of behavioural intervention found improvements in systolic and diastolic blood 
pressure, and in serum cholesterol, triglycerides, fasting plasma glucose and HDL 
cholesterol in both groups. These factors were related to the degree of weight loss; as 
behavioural intervention resulted in greater weight loss, it also lead to greater 
improvements in comorbidities (Shaw et al., 2005).  
 Finally, the impact of varied intensities of behaviour therapy was considered. 
Session frequencies ranged from weekly to monthly (median weekly), session duration 
ranged from 60 to 150 minutes (median 60 mins), and duration of treatment from 6 to 
78 weeks (median 10 weeks). Significant weight losses were reported in both high and 
low intensity interventions. The majority of studies found that high intensity treatment 
was more effective, however, some studies demonstrated greater weight loss with less 
intensive intervention. Overall, participants in the more intensive behavioural 
intervention lost more weight than those participating in the less intensive intervention. 
Both high and low intensity behavioural interventions resulted in significant 
improvements in glycosylated haemoglobin and fasting blood sugar (Shaw et al., 2005). 
Combined, these results suggest that behavioural interventions are more 
effective than no treatment in promoting weight loss in overweight and obese adults. 
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Results also indicated that behavioural interventions enhance the effectiveness of 
dietary and physical activity interventions in this population. While not true of all 
studies, results also suggest that more intensive behavioural intervention results in 
greater weight loss. Behavioural interventions also resulted in significant improvements 
in metabolic risk factors. These improvements were greater than those resulting from no 
treatment and diet and exercise interventions alone because of the extra weight loss 
resulting from behavioural interventions.  
 
Cognitive Interventions 
Cognitive therapy is based on the belief that unhelpful thoughts promote and 
maintain negative moods and ineffective behaviours. In weight loss interventions, 
cognitive strategies are aimed at identifying and modifying unhelpful thinking patterns 
to reduce ineffective behaviour and improve mood states to facilitate weight loss. While 
cognitive therapy can be used in the absence of behavioural interventions, the two are 
usually combined. Typically, behavioural interventions are used to promote rapid 
behavioural changes, while cognitive strategies promote generalisation and maintenance 
of these improvements (Kendall, 2000b).  
One of the most recently published weight loss intervention studies compared 
the effectiveness of standard, cognitive, and behavioural treatments in the treatment of 
child and adolescent obesity (Herrera, Johnston, & Steele, 2004).  Seventy-five 
participants (6-18 years) attending a pay-for-service clinic were randomly allocated into 
cognitive or behavioural interventions. Data from children treated previously in the 
clinic were used in the treatment as usual condition. All groups received ten weekly 
120-minute small group sessions. The treatment as usual group received nutrition and 
exercise education and goal setting instructions. In addition to this, the behavioural 
group were instructed in self-monitoring, praise and modeling, reinforcement and 
contracting, while the cognitive treatment focused on monitoring and  restructuring 
negative thoughts, and self-reinforcement (Herrera et al., 2004).  
Each condition decreased their percent over ideal BMI throughout intervention. 
The behavioural condition was superior to the treatment-as-usual condition, but the 
cognitive group did not differ significantly from either of the other conditions (Herrera 
et al., 2004). These results are consistent with studies comparing the effectiveness of 
behavioural and cognitive therapies in the treatment of other disorders. Behavioural 
intervention consistently performed better than psychoeducation, and cognitive therapy 
alone rarely outperforms behaviour therapy in the short-term (Herrera et al., 2004). 
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Child cognitive interventions. 
Cognitive therapy alone has not been used alone in the treatment of childhood 
overweight and obesity. Thus, cognitive and behavioural interventions have not been 
directly compared in the treatment of childhood overweight and obesity.  
 
Adult cognitive interventions. 
Shaw (Shaw et al., 2005) reported that only one study in their review, compared 
cognitive therapy with a placebo in the treatment of adult overweight and obesity. Both 
groups gained weight, and the treatment group (1.35 kg) gained more weight than the 
placebo (0.6 kg) group. All studies comparing cognitive therapy to behaviour therapy 
have reported similar results. Participants in the behaviour therapy group (-0.6kg to -
0.5kg) have lost significantly more weight than those in the cognitive therapy group (-
0.6kg to +1.4kg). Cognitive therapy was no more effective than placebo, and less 
effective than behaviour therapy. These results indicate that cognitive therapy alone is 
not an effective intervention for adult overweight and obesity.  
 
Cognitive Behavioural Interventions 
There is considerable overlap between cognitive and behavioural theories and 
strategies. More often than not, the two are combined in cognitive behavioural therapy 
(CBT, Kendall, 2000b). Kendall  (2000a) defines CBT as: 
“A purposeful attempt to preserve the demonstrated positive effects of 
behaviour therapy within a less doctrinaire context and to incorporate the 
cognitive activities of the client into the efforts to produce therapeutic change … 
includes the relationships of cognition and behaviour to the emotional state and 
functioning of the organism in the larger social context.” (p. 6) …“the goal of 
treatment is to alter the cognitive structure... so that they will think, feel, and 
behave differently in the future” (p. 13).  
Cognitive behavioural strategies typically used with adolescents include 
modeling, building cognitive coping skills, using rewards to modify behavior, 
rehearsing appropriate behavior, affective education, and training tasks (Kendall, 2000a; 
Kendall & Braswell, 1993). 
 Cognitive behaviour therapy has demonstrated its effectiveness in the treatment 
of a range of psychological disorders and is the treatment of choice for many difficult to 
treat disorders. Cognitive behavioural strategies are now being incorporated into weight 
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loss interventions to promote and maintain weight loss and improve psychosocial well-
being. It is proposed that behavioural strategies are effective in promoting weight loss, 
while cognitive strategies are helpful in maintaining change and preventing relapse 
(Cooper et al., 2003; Cooper & Fairburn, 2001).  
 As with behavioural interventions, the majority of weight loss interventions 
claiming to be CBT include a number of CBT strategies, but are not necessarily based 
in a CBT intervention approach. Often cognitive strategies found to be effective in the 
treatment of other disorders are added to combination treatment programs, however, 
these strategies are not linked by an overarching CBT framework. Presently, no 
satisfactory CBT model of obesity exists. Only recently have adult treatment studies 
begun to explore the CBT model and interventions based on CBT theory (Cooper et al., 
2003; Cooper & Fairburn, 2001).  
In one of the first studies examining CBT strategies in the treatment of 
adolescent obesity, Mellin, Slinkard, and  Irwin (1987) conducted the initial evaluation 
of the SHAPEDOWN program for adolescents. This comprehensive program includes 
cognitive, behavioural and affective strategies designed to assist the adolescent to make 
progressive, small changes to their diet, exercise, communication and affect. 
Adolescents attended 14 weekly ninety-minute group sessions which include voluntary 
weighing, facilitated group interactions and an exercise session. Parents were also asked 
to attend two sessions to learn strategies to assist them in supporting their adolescent’s 
weight loss efforts. In their evaluation of the program, Mellin and colleagues(Mellin et 
al., 1987) measured weight related habits, self-esteem, depression and weight 
management knowledge in addition to height and weight measurements. Participants 
were randomly allocated to the SHAPEDOWN treatment condition or a no treatment 
control condition. On average adolescent participants attended 80% of sessions, and 
only 19% of parents attended both sessions with 13% not attending at all. Sixteen 
percent of adolescents did not complete the program. The control group reported 
improved self-esteem but no significant changes in other measures at either post-
treatment or follow-up. In contrast, the treatment group reported improvements in 
weight related habits, self-esteem, depression and weight management knowledge at 
post treatment and one year follow-up. Additionally, the treatment group had lost 
weight during treatment and continued to lose weight throughout the follow-up period. 
The program was more successful for adolescent participants who were older, those 
whose parents participated, and those who were more overweight at the commencement 
of treatment. Once again, this result suggests that parental involvement is important in 
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the treatment of adolescent obesity. This study highlights the importance of parents in 
adolescent weight loss interventions, and the difficulties associated with engaging 
parents in treatment.  
Jelanlian and Mehlenback (2002) have also trialed the use of CBT strategies in 
the treatment of adolescent overweight and obesity. After attending an initial individual 
interview, participants attended a 16 week group based weight maintenance program 
followed by four monthly booster sessions. The adolescent program incorporated CBT 
strategies and included peer based skills training. Adolescents and parents attended 
separate sessions on diet, physical activity and behaviour change. The adolescent group 
incorporated cognitive behavioural strategies such as monitoring, goal setting, stimulus 
control, family communication, stress management, and relapse prevention. Parent 
sessions focused on supporting healthier habits and making changes as a family. 
Additionally, adolescents attended a 90 minute peer skills training program 
incorporating physical activity and group activities, mental and physical challenges 
aimed at fostering trust, social skills and self confidence. A total of 12.5% of 
participants did not complete the program. Participants reported improvements in self 
worth, physical appearance and romantic appeal. On average, adolescents participating 
in the program decreased their percent overweight by 14%. At 6-month follow-up 
participants had reduced their percentage overweight by a further 5.6%. Without control 
or treatment comparison groups, it is not possible to ascertain the unique impact of the 
adolescent, parent and peer based interventions in this study.  
Jelalian and colleagues (Jelalian, Mehlenbeck, Lloyd-Richardson, Birmaher, & 
Wing, 2006) went on to test this intervention in a randomised controlled trial. 
Participants were randomly allocated to standard treatment (3 individual dietetic 
sessions), CBT and aerobic exercise, or CBT and peer enhanced adventure therapy. The 
CBT intervention consisted of 16 weekly 60-minute treatment sessions, and four 
monthly maintenance sessions. Parents and adolescents attended separate concurrent 
groups. Adolescent were prescribed a 1400 – 1600cal diet based on the exchange 
system, and 30 minutes of physical activity five times per week. They also attended a 30 
minute aerobic exercise session. Parents and adolescents also attended bi-weekly dyad 
meetings, and adolescents were rewarded for weight loss and goal achievement. Those 
allocated to the aerobic exercise condition participated in an additional 60 minute 
aerobic exercise session. Those allocated to the peer enhanced adventure therapy group  
attended weekly 60-minute session and two half day sessions with physical and mental 
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challenges aimed at improving social skills, problem-solving ability and self-
confidence. 
Seventy-eight percent of participants completed post treatment assessments and 
26% completed follow-up assessments. Participants in the exercise condition attended 
73.5% of sessions while those in the peer enhanced adventure therapy condition 
attended 78.5% of sessions (difference not significant). The standard care condition was 
terminated due to parent and adolescent concerns about treatment acceptability and 
problems with retention. Both treatment conditions resulted in improvements in weight, 
BMI and self-concept at post treatment and follow-up and there were no significant 
group differences. Those who attended more intervention sessions demonstrated greater 
improvements. This study demonstrates the effectiveness of CBT in the treatment of 
overweight and obesity when combined with aerobic exercise or peer enhanced 
adventure therapy(Jelalian et al., 2006).  
These programs incorporating CBT strategies, resulted in considerable weight 
loss during treatment, and continued weight loss during the follow-up period. 
Additionally, participants reported improvements in eating and physical activity habits, 
knowledge, self-esteem, depression, perceived physical appearance at post and follow-
up periods. These findings suggest that CBT has potential in promoting maintained 
weight loss in obese adolescents.  
 
Child cognitive behavioural interventions. 
 There are a small number of studies trialing cognitive behavioural intervention 
components in the treatment of childhood obesity. Two randomised control trials have 
examined the effectiveness of training of children or parents in problem solving. This 
CBT strategy was used as a stand alone treatment strategy, or in combination with 
behaviour therapy, to promote continued use of behaviour change strategies in new and 
difficult situations, thus promoting the generalisation and maintenance of behaviour 
change. A final study has explored the addition of cognitive strategies to a behavioural 
weight loss intervention for children. 
 Graves, Myers and Clark (Graves, Meyers, & Clark, 1988) compared the 
effectiveness of a family based behavioural weight loss intervention, with or without 
parental problem solving training, and problem solving only weight loss group. Results 
indicated that while no change was observed in the problem solving only group, both 
behavioural groups lost significant weight. The addition of parental problem solving 
training resulted in greater weight loss and maintenance than behaviour therapy alone. 
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In contrast, Epstein and colleagues (Epstein, Paluch, Gordy, Saelens, & Ernst, 2000) 
found that the addition of problem solving did not improve the treatment outcomes of a 
behavioural family intervention. In this study, problem-solving was taught to both the 
parent and child, or to the child alone. Participants in the problem solving condition 
were compared to those receiving standard behavioural family treatment. While 
problem solving intervention resulted in improved problem solving abilities in the 
parents and children it did not result in improved weight loss.  
 Duffy and Spence (1993) also compared the addition of cognitive therapy to a 
standard behavioural weight loss intervention. All participants attended a behavioural 
intervention which included nutrition and exercise education, and training in the use of 
goal setting, stimulus control and reinforcement. One group then participated in 
progressive muscle relaxation training and were required to practice this for homework. 
The other learned thought monitoring and restructuring, problem solving, self 
instruction, and self reinforcement strategies to support weight loss behaviours. Both 
groups demonstrated similar reductions in overweight, suggesting that behaviour 
therapy is effective in promoting weight loss when combined with either relaxation or 
cognitive therapy. The study design did not allow for the determination of the 
effectiveness of these additive interventions over and above the basic behavioural 
treatment (Duffy & Spence, 1993).  
 
Adult cognitive behavioural interventions. 
 A number of studies exploring the use of CBT to promote weight loss in 
overweight and obese adults were included in Shaw’s (2005) meta-analysis. CBT was 
shown to be more effective than placebo (-0.6kg, +4.1kg).  CBT combined with diet and 
exercise (4.9kg) was more effective than diet and exercise intervention alone, and the 
addition of diet and exercise to CBT (-1.9 kg) resulted in better weight loss outcomes  
than CBT (+0.5kg) alone (Painot, Jotterand, Kammer, Fossati, & Golay, 2001; Shaw et 
al., 2005). CBT has also been found to be more effective than behaviour therapy at both 
6 months (7kg, 4.5kg), and 12 months (12kg, 4.3kg) following interventions. Thus, 
CBT promoted more weight loss during treatment, and resulted in continued weight loss 
following intervention. In contrast, participants receiving behavioural therapy lost less 
weight and gained a small amount of weight during follow-up (Sbrocco, Negegaard, 
Stone, & Lewis, 1999; Shaw et al., 2005).  
 While CBT strategies have been incorporated into weight loss interventions for 
some time, a CBT model of overweight and obesity has been developed only recently.  
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Cooper and Fairburn’s (Cooper et al., 2003; Cooper & Fairburn, 2001) CBT model of 
weight regain posits that failure to maintain weight loss is the consequence of 
unrealistic goals and expectations. The majority of obese adults enter weight loss 
interventions aiming to expecting to lose 20 to 30% of their body weight, however, they 
typical weight loss is 5 to 10% of body weight. It is proposed that this discrepancy 
between goals and outcomes results in disappointment and consequent cessation of 
weight management strategies. The model further proposes that obese adults present for 
weight loss intervention with the primary goals of improving their attractiveness, self-
confidence and interpersonal relationships, and the belief that weight loss is the way to 
achieve these goals. The modest weight lost that typically results from these 
interventions are insufficient to produce improvements in these primary goals. 
Consequently, the individual discounts the significance of their weight loss and 
discontinues the use of weight management strategies. Interventions based on this 
model aim to modify unrealistic goals and expectations, and to assist the participant to 
find alternative means of achieving their primary goals with the aim of improving 
weight maintenance (Ames et al., 2005; Cooper et al., 2003; Cooper & Fairburn, 2001).  
 Ames (Ames et al., 2005) published the first outcome trial for CBT based on this 
model. Twenty-eight obese adults completed 10 sessions of standard BT and were then 
randomly assigned to a further 10 sessions of standard BT or this form of CBT. At post 
treatment, those in the CBT condition had more realistic weight loss goals and 
expectations than the BT condition. Both treatments resulted in comparable weight 
losses at post-treatment and weight regain at follow-up. Thus, the intervention improved 
goals and expectations, but this did not result in the predicted improvement in weight 
maintenance (Ames et al., 2005). Further studies with longer follow-up periods are 
required to determine the effectiveness of this new theory-based CBT approach in 
promoting long-term maintenance of weight loss.  
 
Conclusions from Literature Exploring Psychosocial Interventions 
Combined, these studies suggest the potential for BT and CBT to aid in the 
treatment of adolescent obesity. Generally, studies have reported significant weight loss, 
or slowing of weight gain, and improvements in body composition when BT or CBT 
interventions were used to treat adolescent overweight and obesity. Behaviour therapy 
and CBT combined with diet and exercise interventions result in better outcomes than 
when any of these components are offered as complete interventions. However, these 
treatment studies have varied in terms of the number of sessions, frequency of sessions, 
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length of treatment, intervention format (i.e., group or individual), and intervention 
target. Different BT and CBT strategies have been used across studies and these 
strategies have been combined with various dietary and physical activity interventions. 
Very few studies have reported long-term follow-up results. Based on the limited data 
available, it is not possible to make conclusions about the optimal format of CBT 
interventions for adolescent obesity. 
These findings are consistent with studies exploring the treatment of overweight 
and obesity in adults. Behavioural interventions have been used most frequently and 
have resulted in significant reductions in body mass. Cognitive behaviour therapy is 
also an effective weight loss intervention. The combination of BT or CBT, diet and 
exercise intervention is more effective than either BT/CBT, or diet and exercise 
interventions alone. Combined these studies indicated that BT and CBT interventions 
are the optimal psychological treatments for adult overweight and obesity. In the one 
study comparing their effectiveness, CBT was more effective than behaviour therapy 
(Shaw et al., 2005). Similarly, the success of childhood intervention is largely attributed 
to the use of behavioural family intervention. Epstein and colleagues (Epstein, Valoski 
et al., 1990, 1994) have demonstrated the long-term success of childhood obesity 
interventions including behavioural family intervention combined with diet and 
exercise, with more than one-third of participants remaining non-obese ten years after 
treatment. In particular interventions where the parent, rather than the child, is given 
primary responsibility for behaviour change, treatment success has been demonstrated. 
 
Pharmacological Interventions 
There are two broad categories of anti-obesity drugs, those that inhibit fat 
absorption (e.g., Orlistat), and those that act on the central nervous system to effect 
appetite and metabolic activities (e.g., Sibutramine). Given its chronic nature, obesity 
requires long-term pharmacotherapy and only two medications, Orlistat and 
Sibutramine, have been approved for long-term use (National Health and Medical 
Research Council, 2003a; Padwal, Li, & Lau, 2003).   
Orlistat (Xenical) inhibits the production of gastrointestinal lipase, thus reducing 
the intestinal absorption of fat. Common side affects association with Orlistat are 
generally related to the malabsorption and include steatorrhea, bloating, oily discharge, 
faecal incontinence and malabsorption of fat-soluble vitamins. Sibutramine inhibits 
serotonin and norepinephrine re-uptake inhibitor, reducing appetite and increasing 
satiety. Common side effects of Sibutramine include dry mouth, headache, insomnia, 
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and constipation. Sibutramine may also cause increases in blood pressure and heart rate, 
and its use is under review in some countries due to concern that it may increase the risk 
of cardiac arrhythmias and cardiac mortality (Padwal et al., 2003). 
In one of the first published studies exploring  the use of pharmacotherapy in the 
treatment of adolescent obesity, McDuffie and colleagues (2002) explored the efficacy 
of Orlistat in promoting weight loss in obese adolescents with at least one comorbidity. 
Participants were prescribed 120mg of Orlistat three times per day for three months, and 
attended a twelve week program of nutrition education, exercise and behaviour 
modification. Adolescents were rewarded for weight loss and homework completion. 
Fifteen percent of adolescents did not complete the study. Those that did reported taking 
80% of their prescribed medication. Treatment resulted in reduced weight and percent 
body fat, improved blood lipids and glucose control. Seven participants lost more than 
5% of their body weight and three of these participants lost more than 10% of their 
body weight. More than half of the participants reported adverse side effects including 
defecation, soft stools, fatty or oily stools, oily spotting on clothes, and increased flatus. 
The results of this study indicate that, when combined with a lifestyle intervention, 
adolescents administered Orlistat demonstrated significant improvements. However, it 
is not possible to separate the effects of the medication and the lifestyle intervention.  
Berkowitz, Berkowitz, Wadden, Tershakovec, and Cronquis (2003) compared 
Sibutramine with placebo. All participants took part in a family based manualised 
behavioural weight loss program. Parents and adolescents separately attended 13 
weekly and 16 bi-weekly sessions over a 6 month period. The intervention promoted a 
hypocaloric diet and 120 minutes of walking per week. During the first six months of 
treatment, participants were randomly allocated to receive BT and placebo, or BT and 
Sibutramine. All participants received Sibutramine in the second 6 months of 
intervention. Ten percent of participants dropped out during the first 6 months, and 
14.6% of the remainder dropped out in the second 6 months (Berkowitz et al., 2003).  
The Sibutramine group lost significantly more weight and reported significantly 
less hunger than the placebo group. During the second 6 months, when all participants 
were taking Sibutramine, the treatment group gained weight while the placebo group 
continued to lose weight. There was no difference between the treatment and placebo 
group at 12 months. The number of food records completed explained 17.7% of the 
variance, while treatment group explained 13% of the variance in treatment outcome. 
Follow-up data were not reported. These results suggest that behavioural strategies 
(self-monitoring) were more strongly related to outcomes than medication condition. 
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Results also suggest that in the treatment of adolescent obesity, Sibutramine only has an 
effect in the first six months of use, even with continued use, and that results are not 
maintained after cessation of the medication (Berkowitz et al., 2003). 
Freemark and Bursey (2001) explored the use for Metformin, a drug commonly 
prescribed to patients with type 2 diabetes to improve glucose tolerance, in the 
prevention of progression of glucose intolerance in obese adolescents at risk of type 2 
diabetes. In comparison to those in the placebo condition, adolescents taking Metformin 
(500mg) twice daily demonstrated significant reductions in BMI, and improvements in 
glucose tolerance and insulin response. This study demonstrates that medication can 
result in improvements in body weight in the absence of diet and exercise interventions. 
Long-term results were not reported.  
 
Child pharmacological interventions. 
Pharmacological interventions are not recommended for the treatment of obesity 
in children (Epstein et al., 1998; National Health and Medical Research Council, 
2003b).  
 
Adult pharmacological interventions. 
Current practice guidelines suggest that pharmacological intervention is 
indicated in obese adults with a BMI of 30 kg/m2 or more, or a BMI of 27 kg/m2 with 
one or more comorbidities, who have attempted and failed other non-pharmacological 
weight management options (National Health and Medical Research Council, 2003a). It 
is recommended that anti obesity drugs be used in conjunction with other interventions 
such as nutritional information, exercise promotion and lifestyle interventions (Padwal 
et al., 2003). Medication appears to be effective in promoting weight loss in the first six 
months of administration, and, after this time weight loss stabilises. Weight loss is 
generally not maintained after the cessation of treatment (Arterburn & Noel, 2001). 
Padwel and colleagues (2003) recently conducted a meta-analysis of the effects 
and safety of double-blind, randomised controlled weight loss and weight maintenance 
trials or anti-obesity medications. Eleven studies investigating Orlistat (Xenical) were 
included in this review. Participants included in the Orlistat studies had an average BMI 
of 35.7 kg/m2, weight of 100 kg, and age of 49 years. The majority were female and 
Caucasian and many had comorbidities including hypertension, dyslipidemia, and type 
2 diabetes or impaired glucose tolerance. Participants were generally required to comply 
with a low fat hypocaloric diet for a period of time before being admitted into the 
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studies. Concurrent interventions such as dietary guidance, exercise promotion, food 
diaries and educational materials were also used in these trials (Padwal et al., 2003). 
High attrition rates (14% to 52%, average 33%) were reported. The most common 
reasons for attrition were treatment refusal, loss to follow-up, and adverse effects 
(Padwal et al., 2003).  
All trials reported greater weight loss in the group receiving Orlistat. On average 
Orlistat resulted in 2.7kg (2.9%) greater weight loss than placebo treatments. Similarly, 
all trials that reported a greater number of participants receiving Orlistat achieved 
clinically significant weight loss in comparison to those in placebo conditions. 
Combined results indicated that 21% more Orlistat patients achieved 5% weight loss, 
and 12% more Orlistat patients achieved 10% weight loss compared to controls. Those 
studies reporting waist circumference found greater reductions in the Orlistat group 
compared to controls. Comorbid risk factors were also improved in patients treated with 
Orlistat. Treatment groups demonstrated greater reductions in total cholesterol levels 
(0.33 mmol/L ), low density lipoprotein cholesterol levels (0.27 mmol/L), high density 
lipoprotein cholesterol levels (0.02 mmol/L), and triglyceride levels (0.05 mmol/L), a 
decrease in systolic (1.8mmHg) and diastolic blood pressure (1.6 mmHg) and greater 
reductions in fasting plasma glucose levels (0.1 and 1.3 mmol/L) than the placebo 
groups (Padwal et al., 2003).  
 The impact of Orlistat on weight maintenance was also explored in this review. 
Two studies put patients on a weight maintenance diet in the second year of the study 
and re-randomised them to receive placebo or 120 mg of Orlistat three times daily. 
Orlistat and placebo groups gained similar amounts of weight in the maintenance phase. 
However, as the Orlistat group had lost more in the weight loss phase they maintained a 
significantly lower weight than the placebo group. It should be noted that the sample 
used in maintenance studies is highly selected as it excludes those who do not complete, 
and those who do not lose weight in the initial weight loss phase of the study (Padwal et 
al., 2003).  A variety of adverse gastrointestinal side effects were reported in the Orlistat 
weight loss and weight maintenance studies included in this meta-analysis. Compared to 
those in the placebo groups, Orlistat treated patients reported 16% to 40% more side 
effects. Fatty/oily stool, faecal urgency, faecal incontinence and oily spotting were the 
most commonly reported side effects (Padwal et al., 2003).  
Five studies investigating Sibutramine were also included in this review. 
Participants included in the Sibutramine studies had an average BMI of 33.4 kg/m2, 
weight of 96 kg, and age of 47 years. The majority were female and Caucasian and a 
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number had hypertension. Participants were required to comply with treatment and 
follow dietary advice before being admitted to the studies. Treatment began with 5 mg, 
gradually increasing to 15mg, of Sibutramine daily. Participants were also provided 
with dietary advice.  High attrition rates (32% to 47%, average 43%) were reported in 
all five studies (Padwal et al., 2003).  
Sibutramine resulted in 4.3kg (4.6%) greater weight loss than placebo 
treatments. A greater number of participants receiving Sibutramine achieved clinically 
significant weight loss in comparison to those in placebo conditions. Combined results 
indicated that 34% more Sibutramine patients achieved 5% weight loss, and 15% more 
Sibutramine patients achieved 10% weight loss compared to controls. Those studies 
reporting anthropometric data found greater reductions in BMI (1.5 kg/m2), waist 
circumference (4-5cm), and waist-hip ratio (0.01), in the Sibutramine group compared 
to controls. Comorbid risk factors were also improved in patients treated with 
Sibutramine. Treatment groups demonstrated greater improvements in high-density 
lipoprotein cholesterol (0.08-0.09 mmol/L) and triglycerides (0.18-0.23 mmol/L), while 
total cholesterol, low-density lipoprotein cholesterol levels and blood glucose did not 
differ between groups (Padwal et al., 2003).   
 The impact of Sibutramine on weight maintenance was also explored in this 
review. In both studies, participant were required to lose weight (5 or 6kg), via VLCD 
or low energy diet and lifestyle modification, before participating in the maintenance 
study. Participants were then randomised into a low dose Sibutramine (10 mg daily) or a 
placebo group. In one study, patients also received dietary counseling and were 
encouraged to exercise, in the other the Sibutramine dose was increased (20mg daily) if 
weight regain occurred. Both studies reported high attrition rates (32% to 47%, average 
43%). In both studies, weight loss was significantly greater in the Sibutramine group 
(4kg and 6.2kg) compared to the placebo group. The Sibutramine also demonstrated 
greater reductions in waist circumference (3.7cm), and waist hip ratio (1.3) and 27% 
more patients maintained their weight losses compared to controls (Padwal et al., 2003). 
Metabolic parameters did not differ between groups.  
 A variety of adverse side effects were reported in the Sibutramine weight loss 
and weight maintenance studies. Sibutramine was associated with statistically 
significant increases in heart rate (4 to 6 beats/minute), systolic (1.9 mmHg) and 
diastolic (1 to 4 mmHg) blood pressure compared to placebo. Other common side 
effects reported in 7-20% of patients on Sibutramine therapy, included insomnia, nausea 
and dry mouth (Padwal et al., 2003).  
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 In summary, both Orlistat and Sibutramine were modestly effective in 
promoting weight loss in obese adults. Compared to placebo, patients taking Orlistat 
(2.7kg, 2.9%) or Sibutramine (4.3kg, 4.6%) lost more weight over a one year period. 
The number of patients achieving clinically significant weight loss (10% of initial 
weight) was also higher with Orlistat (12%) and Sibutramine (15%) therapy. Orlistat or 
Sibutramine also resulted in improvements in comorbidities, however, both were 
associated with adverse side effects. Additionally, all studies reported high attrition 
rates (14 to 52%), which must be considered when interpreting results (Padwal et al., 
2003).  
 
Surgical Interventions 
Gastric surgery approaches promote weight loss by restricting the amount of 
food that can be consumed, and/or bypassing components of the gastrointestinal tract 
resulting in the malabsorption of nutrients. Surgery typically results in dramatic, 
immediate and well maintained weight loss with reductions in comorbidities including 
diabetes and hypertension, and improved quality of life. Gastric surgery is associated 
with significant operative and post operative complications and a range of long-term 
side effects. Negative consequences depend on the surgical approach used and can 
include malabsorption, diarrhoea, cholesterol stones in the gallbladder, stomal ulcers, 
failure of the partition, leaks at the junction of the stomach and small intestine, acute 
gastric dilatation, vomiting, wound hernias and intestinal obstruction, dumping 
syndrome, bolus obstruction, stenosis, pouch dilation and band erosion, splenic injury, 
oesophageal injury, band slippage, failure to lose weight and acid reflux. Re-operation 
is commonly required. Gastric surgery is also associated with operative and 
postoperative death (Colquitt, Clegg, Loveman, Royle, & Sidhu, 2005). 
Surgical procedures include jejunoileum bypass, biliopancreatic diversion, 
gastric bypass, gastroplasty and gastric banding. Jejunoileum bypass involves bypassing 
large parts of the nutrient absorptive gastrointestinal tract. Biliopancreatic diversion 
includes limited gastrectomy and a malabsorptive component. Gastric bypass combines 
restriction and malabsorption techniques, creating both a small gastric pouch and a 
bypass. Gastroplasty and gastric banding do not include a malabsorption component and 
they have their effect through restriction alone. Horizontal and vertical banded 
gastroplasty involves the partitioning of the stomach into two parts using surgical 
staples so the person feels fuller with less food. Similarly, gastric banding limits food 
intake by placing a constricting ring completely around the top end of the stomach. 
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More recently adjustable gastric bands have been used so food intake can be regulated 
through modifying the size of the stomach.  Adjustments are made via a subcutaneous 
access port without the need for surgery. These procedures can be performed 
laparoscopically without the need for open surgery (Colquitt et al., 2005). 
Currently, very little has been published on the use of gastric surgery in 
adolescent populations. A small number of recently published studies have begun to 
redress the lack of outcome data for the surgical treatment of obese adolescents. 
Widhalm, Dietrich, and Prager (2004) evaluated the use of laparoscopic adjustable 
gastric banding in the treatment of eight obese adolescents while Horgan and colleagues 
(Horgan et al., 2005) used the same procedure on four obese adolescents. All 
participants had tried numerous weight loss interventions without success. Horgan and 
colleagues reported a mean weight loss of 32.5kg at follow-up (4 to 30 months), while 
Widhalm and colleague reported a 25kg weight loss at follow-up (4 to 18 months). No 
early operative complications were reported, however, one patient developed 
cholecystitis six months after treatment and received a cholecystectomy.  
Sugerman and colleagues (2003) examined 33 adolescents who had undergone a 
range of different gastric surgery procedures. The patients presented with a range of 
comorbidities including Type II diabetes, hypertension, sleep apnoea and degenerative 
joint disorder. The majority of these comorbidities had resolved one year after surgery. 
Participants lost considerable weight in the 14 years following surgery. There was no 
retardation of sexual or physical development and the authors report improvements in 
self-image and socialisation. There was, however, a number of negative consequences 
associated with surgery. Initial complications included pulmonary embolism, wound 
infections and stomal stenoses. Later complications included incision hernias and small 
bowel obstructions; 21% of patients required further surgery to correct these 
consequences. Despite acknowledging the lack of evidence to guide the choice and 
timing of the procedure and the limited long-term data available Sugerman and 
colleagues conclude that adolescent gastric surgery is safe and effective. 
Similarly, Angrisani and colleagues (2005) reviewed the outcomes of Lap-Band 
surgery in 58 Italian adolescents. Participants had a mean BMI of 46.1kg/m2 and 84% 
excess weight. Post-operative complications occurred in 10% of patients and the band 
was removed within 2 years of surgery in 10% of patients due to gastric erosion and 
psychological intolerance. At 1, 3, 5, and 7 year follow-ups both BMI and percentage 
excess weight had improved. Five patients had achieved normal weight at five year 
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follow-up, however, none of the patients attending seven year follow-up were of normal 
weight (Angrisani et al., 2005). 
The American Society for Bariatric Surgery claims that dietary, exercise, 
behaviour modification and drug interventions have been ineffective in the treatment of 
morbid obesity in adults and are therefore unlikely to be useful in adolescents. They 
suggest that, given the lack of effective alternate interventions, surgery is the only 
answer to adolescent morbid obesity (Wittgrove, 2004). In 2004 an expert panel of 
paediatrician and surgeons noted that adult gastric surgery recommendations were not 
appropriate for adolescents, given the unique psychophysiological factors present in this 
population (Inge et al., 2004). The lack of data indicating that weight loss following 
surgery reduces obesity related early mortality, and findings that while obesity 
comorbidities are often seen in young people, they are rarely serious enough to 
necessitate surgical intervention, were noted. Concerns were raised regarding the impact 
of adolescent gastric surgery on linear growth and bone mineral density. Finally, the 
knowledge that approximately one quarter of obese adolescents do not become obese 
adults, and the potential effectiveness of behaviour therapy with adolescents, were 
offered to support the use of less risky and intrusive interventions with this population. 
Despite these misgivings, the panel concluded that gastric surgery for obese adolescents 
was warranted for the severely obese (BMI > 40 kg/m2) who had failed organised 
weight loss attempts, been through puberty (girls  13yrs, boys  15yrs) and had obesity 
related comorbidities (Inge et al., 2004). 
 The criteria that adolescent must “have failed  6 months of organised attempts 
at weight management, as determined by their primary care provide, ” (Inge et al., 2004) 
in order to be eligible for gastric surgery raises some important issues. Firstly, there are 
no established criteria as to what classifies as an organised attempt at weight loss. While 
a small number of adolescent weight loss programs have been found to be effective, 
these are largely research programs and are generally not available to the wider 
community. Health care workers in the community rarely have the training, time or 
financial resources to educate, motivate and monitor behaviour change and evaluate 
weight loss interventions adequately. Access to the most effective weight loss 
interventions could avoid the need for surgery in many adolescents (Barlow, 2004).  
Another important issue is the determination of failure in a weight loss program. 
In adults, weight loss success is considered to be a body weight loss of 5-10%, however, 
there are doubts as to whether this is enough to address the physical and psychosocial 
consequences of obesity in adolescents (Barlow, 2004).  Further, failure in a program 
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may be indicative of individual or family factors that would also impact on the 
effectiveness of surgery. Failure in weight loss intervention is often attributed to a lack 
of commitment, time and effort, factors likely to impact on the long-term effectiveness 
of gastric surgery (Barlow, 2004). Thus, a lack of compliance to weight loss 
interventions may be a predictor of failure to comply with post gastric surgery 
recommendations. The availability of effective non-surgical adolescent weight loss 
interventions could avoid the need for surgery in many adolescents, and assist in the 
selection of those most likely to benefit from this more risky and intrusive intervention. 
 
Child surgical interventions 
Surgical interventions are not recommended for the treatment of obesity in 
children (Epstein et al., 1998; National Health and Medical Research Council, 2003b).  
 
Adult surgical interventions. 
 Gastric surgery is indicated in morbidly obese adults, those with a BMI of 
30kg/m2 or more, or a BMI of 27kg/m2 or more with serious comorbidities, who have 
attempted and failed the other weight management approaches outlined above (National 
Health and Medical Research Council, 2003b). However, surgery is increasingly being 
used in individuals with a lower BMI. While it is recommended that surgical patients 
are free from peri-operative risk, eating disorders and psychological distress, and have 
successfully reduced their BMI prior to surgery, this is rarely required in practice 
(Colquitt et al., 2005).  
The use of surgical interventions in the treatment of morbid obesity was 
examined in a recent review  of trials comparing surgery and non-surgical interventions, 
and comparing different surgical procedures (Colquitt et al., 2005). All 1891 
participants were aged 18 or over with a BMI greater than 40kg/m2, or BMI greater than 
35kg/m2 with comorbidities, and had failed previous non-surgical interventions. Meta-
analysis was not possible due to the variety of surgical procedures, outcome measures 
and follow-up periods (Colquitt et al., 2005). Generally, there is insufficient evidence to 
draw conclusions regarding the comparative effectiveness and safety of various 
techniques. However, laparoscopic techniques appear to result in similar outcomes with 
quicker recovery (Colquitt et al., 2005).  
Results of studies comparing surgical interventions to alternative approaches 
indicated that surgical intervention was more effective in promoting weight loss, 
improving quality of life and reducing comorbidities. Surgery resulted in greater weight 
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loss than conventional treatment at two years (23%, 0%) and eight years (16.3%, 0.9%) 
after intervention. This represented a 21kg greater weight loss for those in the surgical 
treatment condition compared to those receiving conventional treatment. Physical 
comorbidities such as hypertension, diabetes, hypertriglyceridaemia, and hypo HDL-
cholesterolemia were reduced, and quality of life improved in surgery patients. No 
surgical deaths were reported in the above trials, however, later complications such as 
wound infections, pulmonary symptoms and vomiting were evident in the surgical 
patients (Colquitt et al., 2005). Similarly, surgery resulted in greater weight loss than 
VLCD at 12 months (23kg, 18kg), 18 months (18.5kg, 10.5kg) and 24 months (32 kg, 9 
kg), and was more successful at five years.  
Combined, these studies indicated that surgery results in greater weight loss than 
conventional treatment and VLCD. Surgery also resulted in improved quality of life and 
a reduction in comorbidities including hypertension and diabetes. However, post-
operative death, other surgical complications and post-surgical side effects are common 
in gastric surgery procedures.  
 
Conclusions 
It is difficult to draw conclusions from the findings of these adolescent obesity 
treatment studies. Unfortunately, the variety of study methodologies, treatment 
approaches and outcome assessments make comparisons between studies difficult. 
Studies have used a range of obesity definitions and inclusion and exclusion criteria in 
selecting samples for these studies. Treatment outcomes have also been reported in 
terms of total body weight, BMI, percent overweight, percent over ideal, fat and lean 
mass, and waist and hip circumference. As a result, it is very difficult to compare 
outcomes and impossible to compute an effect size for these interventions.  
Additionally, program completion, attendance and compliance rates are not consistently 
reported and different techniques have been used to account for differences in 
completers and drop outs. Different study methodologies and treatment regimes make it 
difficult to make comparisons both within and between various treatment approaches. It 
is not possible to determine the optimal length, frequency, format, treatment targets or 
content of adolescent obesity intervention based on the available research.  
Combined, the adult, child and adolescent treatment literature does provide 
some guidance. Results suggest that in the short-term, substantial reductions in body 
weight and BMI, resulting in improved cardiovascular risk factors, are possible with 
supervised dietary interventions. The currently available data suggests that a reduction 
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of caloric intake is important, however, the dietary approach used to achieve this does 
not influence short-term results. While various approaches can result in significant 
weight loss in the short-term, weight lost achieved with these more restrictive 
approaches is rarely maintained. Low calorie, low fat diets high in fruit, vegetables, 
whole grain cereals and low fat diary products, and low in processed foods with high 
sugar and fat contents are associated with better weight maintenance.  
While exercise does not appear to be important for weight loss, it does have an 
important role in maintenance of weight loss. Increasing incidental physical activity, 
reducing sedentary time, and manipulating the antecedents for activity appear to be 
effective strategies for children. The adult literature suggests that a relatively large 
volume of physical activity is required to prevent weight gain. Combined, these results 
suggest that intervention should target reduced sedentary time, and increased incidental 
physical activity and exercise.  
Psychosocial interventions appear to enhance the effectiveness of diet and 
exercise interventions. The vast majority of these psychosocial interventions for weight 
loss are based on BT or CBT. The long-term success of childhood interventions is 
attributed to the use of behavioural family intervention. Teaching parents to use 
behavioural strategies to promote behaviour change in their children promotes well 
maintained improvements in family eating and activity habits and child weight status. 
The involvement of parents is also important in the treatment of adolescents, however, 
the optimal approach to the involvement of parents is unknown.  
The addition of BT or CBT interventions to diet and exercise also results in 
greater weight loss and better maintenance in adults. The one study comparing the 
effectiveness of CBT and BT in the treatment of obese adults found that CBT was more 
effective than BT. The two adolescent programs incorporating CBT strategies, 
demonstrated considerable weight loss during treatment, and continued weight loss 
during the follow-up period. Additionally, participants reported improvements in eating 
and physical activity habits, knowledge, self-esteem, depression, perceived physical 
appearance at post-treatment and follow-up. These results suggest that CBT may be an 
effective treatment approach for adolescent obesity.  
More methodologically sound research is required to assess the effectiveness of 
adolescent obesity treatments. Future research should carefully control participant 
selection and allocation, provide more comprehensive interventions, compare treatment 
components, formats and targets, carefully report process variables such as attendance 
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and compliance, and measure a range of biopsychosocial outcomes over a longer 
follow-up period.  
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CHAPTER 5 
UNIQUE CHARACTERS OF ADOLESCENTS  
 
 Adolescence is a period of rapid biopsychosocial development and the unique 
physical, psychological and social characteristics of this population must be considered 
in research and clinical practice. Thus, while findings from research exploring the 
treatment of child and adult overweight and obesity may be used to guide the 
development of adolescent interventions, the factors influencing the development of 
adolescent obesity, and important in its prevention and treatment, may be different to 
those important for children and adults. Given the limited research on the treatment of 
overweight and obesity in adolescents, literature derived from theoretical discussion, 
empirical evidence and clinical experience in the treatment of other disorders in 
adolescents provides an important source of information about the treatment of 
overweight and obesity in this population.  
 This chapter commences with an outline of the biopsychosocial developments 
that occur during adolescence and that must be considered when working with this 
population. This is followed by an outline of recommendations for the treatment of 
adolescents derived from theoretical discussion, empirical evidence, and clinical 
experience in the treatment of other disorders in adolescents. The implications of the 
findings in the treatment of adolescent overweight and obesity are discussed.  
 
Adolescent Development 
While adolescence is generally understood to be the period of transition between 
childhood and adulthood, a variety of definitions of adolescence are used in the 
scientific literature. There is a general consensus that puberty marks commencement of 
adolescence. The definition of the termination of adolescence is defined more 
subjectively as the point where the young person takes on the role of an adult. Some 
conclude, therefore, that adolescence terminates when the young person completes 
secondary school, others insist that the completion of formal education and move to 
work signals the end of adolescence (Hofmann & Greydanus, 1997; Steinberg & 
Morris, 2001).  
Adolescence is a unique period of rapid growth and development. The three 
major areas of development, physical growth (puberty), cognitive maturation (abstract 
thought) and psychosocial development (autonomy) are initiated at different times and 
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occur at varying speeds (Hofmann & Greydanus, 1997; Steinberg & Morris, 2001). The 
typical relative occurrence of each major area of development is displayed in Figure 7.  
 
(Depends on length of education)
Early Middle Late
10 11 12 13 14 15 16 17 18 19 20 21
Psychosocial Maturation
Age in Years
Puberty  - Females
Puberty - Males
Cognitive Maturation
 
Figure 7. Biological, cognitive and psychosocial development in adolescents (Hofmann 
& Greydanus, 1997, p. 11) 
 
These areas of development, and the interaction of the three, have an important 
impact on adolescent behaviour and adjustment. Thus, a thorough understanding of 
adolescent development is essential for effective identification, prevention and 
treatment. Adolescent physical, cognitive and psychological development is outlined in 
the following section. This is not intended as a thorough and in depth exploration of 
adolescent development, rather, it is a review of the major milestones aimed at 
providing a context for the exploration and treatment of obesity in adolescents.  
 
Physical Growth 
The sexual maturation and physical growth that occurs during adolescence is 
referred to as puberty. Puberty commences in response to a series of hormonal changes 
which prompt tissue development, particularly in the reproductive and musculoskeletal 
systems. The first signs of sexual maturation occur approximately six months after 
hormonal changes. It is not known what triggers the commencement of puberty, 
however, body composition and bone age have been implicated (Hofmann & 
Greydanus, 1997).   
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Female puberty typically begins between 8 and 14 years of age and is usually 
completed within three years. The appearance of breast buds and pubic hair are the first 
visual signs of female pubertal development. A growth spurt usually occurs early during 
puberty with the average female growing 8cm per year during this time. Menarche 
occurs approximately 2.5 years after the onset of puberty. Pubertal growth of the ovaries 
and uterus begin prior to the appearance of visual signs, and uterine growth continues 
for several years after menarche (Hofmann & Greydanus, 1997). 
The first visual sign of male puberty is an increase in testicular volume. 
Approximately 6 to 8 months later, scrotal changes occur, the penis begins to increase 
in size and pubic hair development occurs. These changes typically develop within 6 
months of initial testicular enlargement. Male puberty starts 1.5 to 2 years later, and 
takes longer than female puberty. The growth spurt also begins later in puberty and is 
followed by rapid muscle growth. The average males grows 10cm per year during 
puberty (Hofmann & Greydanus, 1997). 
 The median age of puberty now occurs approximately 2 years earlier than it did 
early in the 1900s. This change is thought to be due to improvements in nutrition and 
health, resulting in greater growth in childhood and earlier hypothalamic triggering of 
puberty. Puberty timing is associated with psychosocial functioning. In males early 
maturity is associated with popularity and a positive self-image while late maturity is 
related to lower self-esteem and feelings of inadequacy. In contrast, females who mature 
early have more emotional problems, poorer self-image, higher rates of depression, 
anxiety and disordered eating. They are more likely to be popular, spend time with older 
adolescents, and become involved in risk taking behaviour. Early timing of puberty has 
also been associated with excess body weight in females. Girls experiencing puberty 
earlier, have been shown to be shorter and heavier than their same aged peers. The odds 
of being overweight are almost doubled in earlier maturing girls compared to their same 
aged peers (Alsaker, 1992; Holmbeck et al., 2000; Steinberg & Morris, 2001). 
 Cognitive and psychosocial developments are loosely associated with pubertal 
development. Adults tend to adjust their interactions and expectations of children based 
on the age that they appear to be. Consequently, those that go through puberty earlier 
are expected to have greater cognitive and psychosocial development than their same 
aged later developing peers. This can initially be quite stressful for the younger 
adolescent as they experience social situations they are not equipped for cognitively and 
psychosocial. These experiences typically result in earlier psychosocial development. 
Thus, physical factors need to be considered when establishing a therapeutic 
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relationship and determining the optimum therapeutic style when working with an 
adolescent.  
 
Cognitive Maturation 
Early adolescence is a time of important cognitive maturation. The ability to 
think abstract typically begins at 12 years of age and is fully developed by age 16 years. 
This move from concrete to abstract operations results in dramatic changes in problem 
solving and directed thinking abilities (Hofmann & Greydanus, 1997; Steinberg & 
Morris, 2001).  
Prior to the development of abstract operations adolescents are able to consider 
only specific objects, and situations in the here and now. As concrete thinkers they can 
not easily learn general principles and apply them to other experiences. They are likely 
to imagine the future as a direct projection of the present and find it difficult to imagine 
other possibilities. Moral decisions are typically made based on the social rules they 
have learned from their parents. Thinking is typically black and white without shades of 
grey. As concrete thinkers typically accept only one solution to a problem and find it 
difficult to entertain the possibility of multiple solutions to the same circumstances. The 
development of abstract thinking, or formal operations, permits the conceptualisation of 
possibilities beyond past and present experiences. The adolescent is now able to think 
creatively about hypothesis and ideas, to imagine and fantasise about future 
possibilities. While the capacity to think abstractly may be inherent, the extent to which 
this ability is developed is influenced by experience (Hofmann & Greydanus, 1997; 
Holmbeck et al., 2000). 
 Cognitive maturation plays an important role in psychosocial development. 
Abstract thinking facilitates the perception of future possibilities in terms of career, 
lifestyle, relationships, values, the formation of identity and the achievement of 
independence (Hofmann & Greydanus, 1997; Stallard, 2002).  
Cognitive maturation must also be taken into account when working with 
adolescents. Adolescents will benefit from more structured interventions with structured 
opportunities to practice strategies. Prior to achieving formal operations adolescent 
require concrete examples and specific recommendations, and will be more motivated 
by immediate benefits. Once formal operations are achieved the adolescent is capable of 
abstract thinking, of developing their own solutions to problems, of perceiving longer 
term risks and benefits, and of delaying immediate gratification. Thus, cognitive 
maturation is an important determinant of effective therapeutic interaction and 
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intervention strategies. Adolescents are more likely to benefit from cognitive strategies 
than children as they have greater information processing capacity, a broader knowledge 
base, and better short-term memory. It has also been suggested that as adolescents 
maladaptive cognitions are not as well developed as adult cognitions they are easier to 
change (Hofmann & Greydanus, 1997; Holmbeck et al., 2000; Kendall, 2000a; Stallard, 
2002). 
  
Psychosocial Development 
 Throughout adolescence the young person is required to develop psychosocially 
so they can move from being a dependent child to an adult capable of functioning 
independently in society. Adolescents must accomplish three major psychosocial tasks. 
Firstly, the adolescent must separate from their parent’s control and childhood 
dependency. Secondly, the adolescent develops the sexual, intellectual and moral 
aspects of their self-concept. The final task of adolescence is the establishment of adult 
roles. This includes determination of career, personal and family roles. These tasks are 
accomplished through the combination of their inner self or psychological development 
and their interpersonal or social interactions (Hofmann & Greydanus, 1997; Holmbeck 
et al., 2000; Steinberg & Morris, 2001). 
Adolescent psychosocial development is typically considered to occur in three 
stages; early, middle, and late adolescence. Early adolescence typically begins between 
ages 11 and 13 years. The majority of adolescent physical growth and sexual maturation 
occurs during early adolescence. Typically adolescents remain attached to their family, 
yet there is an increase  in the frequency but not the intensity of conflict (Allison & 
Schultz, 2004). At the same time same gender relationships become increasingly 
important. Peer group membership normalises the adolescent’s experiences and assists 
them to develop social relationships outside the family. This is a period for information 
gathering, identity exploration, behavioural experimentation and the beginning of the 
establishment of the adult self-concept. While future roles are considered they are 
typically idealised and limited to those of known adult roles models (Hofmann & 
Greydanus, 1997; Holmbeck et al., 2000; Steinberg & Morris, 2001).  
Middle adolescence typically commences at age 14 to 15 years. Abstract 
thinking emerges during this period resulting in the adolescent traits of thoughts, fantasy 
and idealism, and beliefs of invincibility and omnipotence. While adolescents are able 
to imagine future possibilities they are often unable to accurately predict potential 
adverse consequences. This imbalance can result in risk taking behaviours. It is during 
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this stage that the intensity of parent-adolescent conflict tends to increase. During 
middle adolescence the family relationships become less important. The peer group 
becomes important for social experimentation and identity formation and becomes more 
influential on behaviour. Positive peer relations at this stage are associated with better 
psychosocial outcomes for adolescents (Allison & Schultz, 2004; Hofmann & 
Greydanus, 1997; Holmbeck et al., 2000; Steinberg & Morris, 2001). 
It is during middle adolescence that the opposite gender becomes more 
important as adolescents explore what attracts the opposite gender, and experiment with 
physical intimacy and sexual behaviour. Consideration of future roles also becomes 
more important and aspirations become more realistic. Despite popular belief this 
transition is smooth and easy for the majority of teenagers. It is influenced by early 
childhood adjustment and family functioning, the degree to which parents can 
appropriately release control while maintaining appropriate limits, and the adolescent’s 
own temperament. An authoritative parenting style which is both responsive and 
demanding has been associated with better outcomes in adolescents (Hofmann & 
Greydanus, 1997; Holmbeck et al., 2000; Steinberg & Morris, 2001).  
 Late adolescence typically begins at age 17 years. By this stage the adolescent is 
fully physically mature, their potential for abstract thinking is fully developed and the 
young person is able to think in terms of long-term consequences, they have begun to 
reform close relationships with their parents on more equal and adult terms. The peer 
group becomes less important as close friendships are strengthened. Opposite gender 
relationships start to become less superficial and more long-term. The future becomes 
very important with emphasis on making long-term career and life decisions (Hofmann 
& Greydanus, 1997; Holmbeck et al., 2000).  
  Psychosocial development is an important consideration when working with 
adolescents. The degree to which the adolescent has incorporated their physical changes 
in to their body image, has developed and applied their ability to think abstractly, the 
state of the parent adolescent relationship, the importance of same gender and opposite 
gender peer relationships, the establishment of adult roles and the formation of self-
concept are important influences on therapeutic interactions and outcomes. 
Understanding of psychosocial stage of development provides the clinician with 
information about how best to intervene with an adolescent (Hofmann & Greydanus, 
1997; Holmbeck et al., 2000; Steinberg & Morris, 2001).  
The role of parenting on adolescent psychosocial development is also an 
important consideration. Parenting during adolescence requires considerable 
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adaptability and flexibility. Parents of adolescents have the competing demands of 
being responsive to adolescent needs for increased responsibility and independence, and 
maintaining family coherence. Treatment targeting adolescents may also consider 
enhancing parental knowledge about adolescent development and their adaptability to 
the demands of parenting an adolescent. Promoting an authoritative parenting style is 
likely to help in the treatment of difficulties and the promotion of adolescent 
development (Holmbeck et al., 2000; Steinberg & Morris, 2001).  
 
Risk and Protective Factors Associated with Adolescent Development 
 While the majority of adolescents move through this period without any major 
difficulties, the dramatic changes that occur during adolescence do place the adolescent 
at risk of increased psychopathology. Adolescents who experience difficulties adapting 
to developmental changes are at an increased risk of developing both physical and 
psychological problems and disorders (Davis, Martin, Kosky, & O’Hanlon, 2000; 
Sawyer et al., 2000; Spence, 1998).  
Risk factors are variables that place an individual at increased risk of developing 
a disorder. Protective factors, on the other hand, reduce the impact of risk factors on the 
individual. Risk and protective factors can be personal (biological and psychosocial), 
environmental (family and wider community). Variables may be a risk or protective 
factor during one life stage but not others. While some adolescent risk factors are 
specific to particular disorders, many risk factors increase the adolescent’s risk of 
experiencing any number of difficulties. These factors which place adolescents at risk of 
negative outcomes generally, also increase the risk of negative treatment outcomes. 
Therefore consideration of these factors is important in the treatment of adolescent 
obesity (Davis et al., 2000; Sawyer et al., 2000; Spence, 1998). Table 1 lists identified 
adolescent risk factors and Table 2: lists adolescent protective factors.  
Research suggests that experiencing a number of risk factors, rather than any 
particular one, places an individual at an increased risk of negative outcomes. The effect 
of multiple risk factors appears to be multiplicative rather than additive with the 
likelihood of negative outcomes increasing dramatically as the number of risk factors 
increases.  Additionally, the experience of one risk factor increases the adolescent’s 
likelihood of suffering from another risk factor. For example, a child with a difficult 
temperament is at increased risk of poor parent-child relationships, which further 
increases the risk of problematic behaviour which in turn increases the risk of poor 
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academic outcomes and peer relationships (Davis et al., 2000; Department of Health and 
Ageing, 2004b; Sawyer et al., 2000; Spence, 1998). 
 
Table 1: Adolescent Risk Factors 
Environmental Personal 
• Poverty  
• Housing conditions  
• Unemployment  
• Large family size  
• Parents divorced/separated 
• Marital conflict 
• Adolescent parents 
• Poor parenting skills 
• Parental psychopathology 
• Parental alcoholism and drug use 
• Exposure to negative life events 
• Life transitions  
• Genetic influences  
• Biological influences (prenatal, 
perinatal and postnatal)  
• Difficult/irritable early temperament  
• Inflexible cognitive style 
• Low IQ 
• Academic failure 
 
 
While being exposed to risk factors increases the likelihood of negative 
outcomes, some children are exposed to multiple risk factors without negative 
outcomes. These resilient children achieve positive outcomes despite exposure to 
known risk factors. In recent times research has increasingly focused on identifying 
factors important for resilience. Two important factors; parent-family connectedness 
and perceived school connectedness, have been identified as particularly important 
protective factors (Davis et al., 2000; Resnick et al., 1997; Sawyer et al., 2000; Spence, 
1998).  
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Table 2: Adolescent Protective Factors 
Environmental Personal 
• Supportive caring parents 
• Secure and stable family 
• Family harmony 
• More than two years between siblings 
• Small family size 
• Strong family norms and morality 
• Responsibility for chores or required 
helpfulness 
• Supportive relationship with other 
adult(s) 
• Positive school climate 
• Prosocial peer group 
• Sense of belonging/bonding 
• Opportunities for success at school 
• Recognition of achievements 
• Access to support services 
• Attachment to the community 
• Participation in church or other 
community groups 
• Community/ cultural norms against 
violence 
• A strong cultural identity and pride 
• Positive peer relationships 
• Family structure and cohesion 
• Positive parent-child relations 
• Coping skills 
• Social skills and competence 
• Problem-solving skills 
• Academic competence and 
achievement 
• Above average intelligence 
• Empathy 
• Optimism 
• Easy temperament 
• Internal locus of control 
• Moral beliefs and values 
  
 
 
Special Considerations in Adolescent Interventions 
 The unique developmental experiences of adolescents are important 
considerations in providing the optimal treatment. Many personal and 
organisation/service barriers prevent adolescents from accessing treatment, or from 
receiving the maximum benefit from intervention. Consequently, adolescents 
experience difficulty accessing treatment, and if they do access treatment, they are at 
increased risk of drop out and non compliance. While little research has addressed the 
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area, considering adolescents’ developmental needs when deciding on the model of 
intervention, and when interacting with adolescents in the clinical setting are likely to 
improve treatment attendance, completion and compliance (Davis et al., 2000; 
Department of Health and Ageing, 2004b; Holmbeck et al., 2000; National Health and 
Medical Research Council, 1997; Sawyer et al., 2000). 
 A number of factors specific to adolescents require consideration when working 
with this population. The constant change and development that occurs during 
adolescents can make it difficult to decide whether intervention is necessary. It may be 
that the difficulties being experienced are normal in the context of this development, or 
that difficulties are transient and unlikely to persist, therefore treatment may not be 
necessary or even desirable. Adolescents rarely self refer and are generally attending 
treatment because someone else believes they should. The possibility that the adolescent 
is not aware of their symptoms, does not see them as a problem, and/or does not believe 
there is a need to change must also be considered. Adolescents are also in the unique 
position of being able to make many of their own decisions, and, yet somewhat 
conversely, still being strongly influenced by their parents and the family environment. 
Thus, successful intervention will likely need to target both the adolescent as an 
individual and the family as a whole. Finally, even if the parent is not attending 
treatment, the adolescent is likely to require their support to attend and participate in 
treatment, thus there is a need to have both the adolescent and the parent engaged in 
treatment. Retaining the engagement of both the adolescents and their family is a major 
challenge for adolescent intervention (Dishion & Andrews, 1995; Kazdin, 1993, 2003). 
 
Difficulties Associated with Accessing Treatment  
The unique needs of adolescents are often not adequately met by existing health 
services. Characteristics of organisations and services and of the adolescents themselves 
can interfere with access to appropriate treatment.  
Numerous organisational/service barriers to adolescents accessing effective 
treatment have been identified. First and foremost, there is an overall lack of appropriate 
specialist services for assessing and treating young people. Consequently, adolescents 
are forced to access professionals without specialist knowledge in dealing with 
adolescents and/or the disorder for which they require assistance. This in turn increases 
the risk of misdiagnosis, the use of ineffective treatment, and treatment dropout. For 
example, evidence suggests that non-specialist health professionals often fail to 
recognise and respond appropriately to disorders such as depression in adolescents. 
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Specialist training in working with adolescents and their families using evidence based 
intervention is often not available to health professionals (Davis et al., 2000; 
Department of Health and Ageing, 2004b; Sawyer et al., 2000; Spence, 1998). 
 Additionally, adolescents often do no meet age criteria for either child or adult 
services. Lack of adolescent specific services may also result in long waiting lists, and 
an absence of drop-in services. Hours of operation are also cited as a barrier as parents 
of adolescents are reluctant to have them miss school. Limited available often means 
services can only be accessed by the most severe of cases so prevention and treatment 
of preclinical and less severe cases and disorders is typically not available. Costs often 
prohibit adolescent’s access to health professionals outside the public system (Davis et 
al., 2000; Department of Health and Ageing, 2004b; Sawyer et al., 2000; Spence, 1998).  
Personal barriers which interfere with treatment access include a lack of 
awareness, previous negative experiences, and concerns about being labeled. Many 
adolescents are not fully aware of the nature of their problems, or willing to admit them, 
they may not believe that they can be helped and are often unaware of the services that 
may be of assistance. Adolescents are often concerned about confidentiality and 
reluctant to talk to adults about their problems. Many believe they can, and should be 
able to, manage their problems on their own. Young people may also have had a 
negative experience of health professionals in the past. They may also be anxious about 
the potential diagnosis and the consultation process. Adolescents are particularly 
concerned about being different to their peers and therefore about others finding out 
about their problems and that they are accessing treatment (Davis et al., 2000; 
Department of Health and Ageing, 2004b; National Health and Medical Research 
Council, 1997; Sawyer et al., 2000) 
 Many of these barriers continue even once treatment is accessed. Lack of 
treatment engagement and early drop-out is a major barrier to effective adolescent 
intervention. Many are referred by parents or other authority figures and are suspicious 
and resentful of treatment as a consequence. Some fail to disclose important information 
and are not truthful in therapy as a way of rebelling, or for fear of exposure or 
punishment. Consequently, drop out rates for adolescents are typically higher than for 
adults (Davis et al., 2000; Department of Health and Ageing, 2004b; National Health 
and Medical Research Council, 1997; Sawyer et al., 2000).  
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Non Compliance with Treatment  
Adolescent’s have a reputation for being non compliant in clinical situations. 
Generally this non-compliance can be understood in the context of their development. 
The most common reasons for non-compliance include forgetfulness, denial, 
manipulation and invincibility. Forgetfulness is often the consequence of a lack of 
effective memory strategies. The need to fit in and be similar to their peers makes 
adolescents more likely to deny their disorders. Denial avoids the need to accept that 
they are different, and the need to disclose this difference to others. In some cases non-
compliance to treatment may be a reaction to perceived threats to independence and 
autonomy. Finally, an inability to think abstractly and beliefs that they are invincible 
can prevent adolescents from applying the knowledge they are provided with to their 
situation. Through the use of developmentally appropriate strategies the clinician can 
assist the adolescent to overcome each of these barriers. Both the establishment of the 
therapeutic relationship and the appropriate involvement of parents can help reduce 
these barriers and improve therapeutic outcomes (Hofmann & Greydanus, 1997; 
Holmbeck et al., 2000; Steinberg & Morris, 2001).  
 
Therapeutic Relationships with Adolescents 
 The establishment of a positive therapeutic relationship is particularly important 
for adolescents. For the majority of adolescents it is the parent who initiates treatment, 
so to some degree all adolescents are involuntary clients. Like adults, adolescents 
respond to warmth, empathy, and verbal encouragement from a clinician who is similar 
to themselves in terms of expectations and values. However, as adolescents strive 
towards autonomy and independence they can be particularly sensitive and resistant 
toward adults who are perceived to be similar to other authority figures such as parents 
and teachers. These factors highlight the need to establish a positive therapeutic 
relationship when working with adolescents (Kendall & Morris, 1991) 
 Adolescents do not respond well to clinicians who take on the role of a parent. A 
judgmental, paternal or moralistic clinician is likely to distance the adolescent while 
coaxing, cajoling, threatening or coercing the adolescent is likely to result in a power 
struggle. Similarly, adolescents tend not to respond well to clinicians who attempt to act 
like an adolescent. Clinician’s who take on the mannerisms of adolescents are generally 
perceived as being artificial. Instead, the clinician can establish their credibility through 
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demonstrating their knowledge and expertise, and their genuine concern and 
understanding (Hofmann & Greydanus, 1997).  
 Like adults, adolescents respond well to therapeutic relationships based on 
respect, empathy, and collaboration. Kendall (2000a) has suggested that the CBT 
clinician should have a collaborative relationship with the adolescent be similar to that 
of a coach. Within this role the clinician has three complementary roles; that of a 
consultant, a diagnostician, and an educator. The role of the consultant is not to have all 
the answers, but to provide some ideas worth trying and to assist in determining their 
value for the adolescent. The ultimate goal of the consultant is to assist the adolescent to 
be able to generate their own ideas and determine their effectiveness independently in 
the future. The diagnostician uses their theoretical and empirical knowledge and clinical 
experience to integrate and explain the adolescent’s experiences. Finally, the educator 
teaches the adolescents the skills they require to learn behavioural control, cognitive 
skills, emotional management, and social communication and better manage their 
difficulties (Kendall, 2000a).  
 Using this approach, the clinician guides the adolescent’s problem solving by 
teaching problem solving strategies, providing relevant information, clarifying issues, 
assisting the adolescent to examine options and decide on a solution. The clinician can 
then assist the adolescent to identify and obtain the resources they need to implement 
the solution. This approach is based on the assumption that, given the right conditions, 
adolescents can identify adaptive solutions. It is based on identifying and building on 
the adolescent’s strengths and assisting them to discover the best solutions for 
themselves (Hofmann & Greydanus, 1997). 
 
Format of Therapy 
 There is little research available to guide decisions regarding format of therapy 
for adolescents. Given the increasing importance and influence of peers throughout 
adolescent, it could be expected that group therapy may be more effective as it may 
normalise the experience. Additionally, adolescents can learn important social skills and 
benefit from the social support obtained in group therapy. Group interventions also have 
the added benefit of being more cost effective than individual therapy. On the other 
hand, adolescents may be hesitant to attend group therapy for fear of being identified 
and labeled as different from their peers. This consideration is particularly important in 
the treatment of disorders with a negative social stigma such as depression and obesity. 
These concerns can be avoided with individual therapy. Individual therapy also has the 
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added benefit of being able to be adapted to suit the specific needs of the individual 
adolescent and ensuring that the adolescent gets sufficient clinician time (Hoag & 
Burlingame, 1997; Holmbeck et al., 2000; Kazdin, 1993, 2003; Kazdin & Weisz, 1998; 
Weisz, McCarty, & Valeri, 2006).  
Little research has compared the effectiveness of group and individual therapy in 
the treatment of adolescents. Reviews and meta-analyses have typically combined child 
and adolescent treatments. These results indicate that both group and individual therapy 
can be effective with children and adolescents (Lewinsohn & Clarke, 1999; Weisz et al., 
2006). However, research has indicated that the effectiveness of group interventions 
may be influenced by the disorder being treated (Holmbeck et al., 2000; Kazdin, 1993, 
2003; Kazdin & Weisz, 1998; Weisz et al., 2006). For example, in their meta-analysis 
of group therapies for children and adolescents, Hoag and Burlingham (1997) found that 
group intervention targeting externalising behaviours such as conduct disorder were 
effective but those targeting cognitive skills such as problem solving were not.  
 
Parent Involvement  
 While the literature exploring the treatment of adolescents consistently 
recognises the importance of parents in adolescent treatment there is little data upon 
which to base decisions regarding parent involvement. Parents are commonly involved 
in interventions targeting adolescents, however, the nature of parent involvement varies 
considerably and factors considered in decisions regarding the choice of model for 
parental involvement are rarely outlined in the literature (Holmbeck et al., 2000; 
Kazdin, 1993, 2003; Kendall, 2000a; Kendall & Morris, 1991; Lewinsohn & Clarke, 
1999).  
When adolescents are treated as children parents are typically the primary source 
of information and are always present in sessions. The parent and clinician make 
treatment decisions and the parent implements therapeutic recommendations and the 
child is not an active participant in treatment. While this model of intervention has 
demonstrated effectiveness for use with children, it is unlikely to be appropriate for 
adolescents (Sanders, 1999). If used with adolescents clinicians may not become aware 
of private information and concerns, and may miss opportunities for health education 
and skill development. There is also the risk that the adolescent may become resentful at 
their independence not being recognised. Finally, if the parent is in charge of change, 
adolescents may be non compliant for numerous reasons including to seek attention, to 
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challenge authority, to get even or to test their ability to self manage (Hofmann & 
Greydanus, 1997).  
Problems can also arise when adolescents are treated as adults. In this case the 
adolescent is typically seen alone and the parent is not an active participant in treatment. 
The adolescent provides assessment information, makes decisions about their treatment, 
and is responsible for the implementation of therapeutic recommendations. Clinicians 
run the risk of overestimating the adolescent’s autonomy and of upsetting parents by 
excluding them. Additionally, when treated without parental involvement the adolescent 
may miss out on the beneficial support, advocacy, guidance and limit setting that 
parents can provide (Hofmann & Greydanus, 1997).  
Choices regarding the appropriate model of parental involvement will be 
influenced by the condition being treated, the stage of treatment and the development of 
the adolescent.  (Hofmann & Greydanus, 1997). The most effective model of 
intervention acknowledges the duality of the adolescents. Some aspect of treatment 
become the parent’s responsibility, others the adolescent’s. Hofmann and Greydanus 
(1997) provide a useful conceptualisation of models of intervention when working with 
adolescents. Their conceptualisation is outlined below.  
 
Parent adolescent together model.  
When the adolescent is treated within the parent adolescent collaborative model 
of intervention the parent and adolescent are treated as a pair. Both provide assessment 
information and make treatment decisions. They both work with the clinician to 
determine which aspects of treatment will be the responsibility of the parent and which 
the responsibility of the adolescents. This approach is recommended early in treatment 
when management of the condition requires parental input, and/or when the adolescent 
is at a higher stage of development (Hofmann & Greydanus, 1997). This model of 
intervention is displayed in Figure 8. 
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Figure 8. The parent adolescent collaborative model of therapeutic intervention. 
 
Adolescent primary/parent secondary model. 
When the adolescent is treated within the adolescent primary/parent secondary 
model of intervention the adolescent is the primary focus of assessment and the parent 
is secondary. The adolescent is addressed first and seated in a central location while the 
parent may also be asked to leave the session for some parts of intervention. The 
adolescent provides assessment information, makes decisions about their treatment, and 
is responsible for the implementation of therapeutic recommendation. The parent is 
consulted if more information is required, and informed of treatment decisions. This 
approach is recommended with middle adolescents seeking independence, for those 
over 14 years of age, and for those challenging parental authority (Hofmann & 
Greydanus, 1997). This model of intervention is displayed in Figure 9.  
 
 
 
Figure 9. The adolescent primary/parent secondary model of therapeutic intervention. 
 
Adolescent primary/parent optional. 
When the adolescent is treated within the adolescent primary/parent optional 
model of intervention, the adolescent is the primary focus of assessment and parent 
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involvement is optional. The adolescent provides all assessment information, makes 
decisions about their treatment, and is responsible for the implementation of therapeutic 
recommendations. Treatment occurs exclusively between the adolescent and the parents 
and remains confidential as the therapist has no contact with the parent unless the 
adolescent is at risk. The adolescent is encouraged to discuss treatment with their parent 
and use the parent for guidance and support. This is the final step before moving to the 
adult model of intervention. It recognises the adolescents self responsibility and 
autonomy, and the benefits of the involvement of a supportive parent. It is the model of 
choice for older adolescents and confidential issues (Hofmann & Greydanus, 1997). 
This model of intervention is displayed in Figure 10. 
 
 
 
Figure 10. The adolescent primary/parent optional model of therapeutic intervention. 
 
 The choice optimal model of parental involvement will be influenced by the 
condition and the adolescent’s developmental stage. Factors associated with the 
condition include; whether management will require adult assistance, the confidentiality 
of the issue, and the potential for serious harm. Important adolescent factors include 
their level of maturity, independence and willingness to take responsibility, whether the 
adolescent turns to their parent for guidance and support regarding this issue, the level 
of emancipation, parent adolescent communication, and the appropriateness of the 
parent’s support strategies (Hofmann & Greydanus, 1997).   
Collaborative approaches are best suited to early adolescents who have not yet 
separated from their parents and do not yet have the goal of independence. This model 
provides a link between the child and adolescent models. Adolescents in the middle and 
later stages of development are better treated using the parent secondary or parent 
optional models depending on the condition and their wishes regarding parental 
involvement. Typically adolescents with more chronic conditions may move through 
the intervention models sequentially, beginning with the parent adolescent collaborative 
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model and moving through the parent secondary and parent optional model and 
eventually to the adult model (Hofmann & Greydanus, 1997; Kendall, 2000a).  
Within each of these models parents can take the role of a consultant, a co-
therapist or collaborator, or a client (Kendall, 2000a). In the consultant role, the parent 
has input in determining the nature of the problem and perhaps generating ideas for 
potential solutions, however, the adolescent is solely responsible for making changes. 
The parent has a more active role as a co-therapist or collaborator. While the adolescent 
remains the focus of treatment the parent assists in the implementation of program 
strategies through promoting, monitoring, and reviewing strategy use outside of therapy. 
The parent can also become a client when their behaviour is seen as contributing to, or 
maintaining the adolescent’s difficulties. In this case, changing parental behaviours 
becomes an intervention target. Treatment is more adolescent-focused when the 
disorder is seen as a result of problems within the adolescent; and more parent-focused 
when the disorder is thought to be a result of the environment or is expected to be 
receptive to environmental change (Kendall, 2000a; Kendall & Morris, 1991; Stallard, 
2002). Despite the uncertainly regarding the optimal approach, parental involvement is 
generally considered an important component to effective intervention with adolescents. 
 
Effectiveness of Adolescent Interventions 
The effective prevention and treatment of disorders in young people has multiple 
positive benefits. Left untreated, disorders present in adolescence are likely to persist 
and they are predictive of poor psychosocial outcomes in later life. Thus, effective 
treatment can improve the immediate health and well-being of the young person and 
prevent the development or long-term maintenance of negative secondary physical and 
psychosocial effects. Combined, effective early intervention for the disorder and 
prevention of secondary consequences reduce the risk of future relapse. In addition to 
promoting the health, well-being and productivity of the individual, effective early 
intervention can also break the generational cycle of the disorder. Physically and 
mentally healthy adults are more likely to have physically and mentally healthy children 
(Davis et al., 2000; Department of Health and Ageing, 2004b; National Health and 
Medical Research Council, 1997; Sawyer et al., 2000; Spence, 1998). 
 Despite the recognised importance of the effective prevention and treatment of 
disorders in adolescence, this age group is subject to far less research than adults and 
children. The following section briefly outlines the treatment of disorders common to 
adolescents using psychologically based interventions. It is not intended as a thorough 
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review of the psychological treatment of adolescents. Instead it aims to identify 
important components and findings in this area in an attempt to compensate for the 
scarcity of studies reporting the treatment of adolescent overweight and obesity using 
psychological interventions (Davis et al., 2000; Department of Health and Ageing, 
2004b; National Health and Medical Research Council, 1997; Sawyer et al., 2000; 
Spence, 1998).  
The most common disorders of adolescence treated with psychological 
intervention are internalising disorders such as depression and anxiety, externalising 
disorders such as conduct disorder and attention deficit hyperactivity disorder, 
substance abuse and other risk taking behaviour, and eating disorders (Davis et al., 
2000; Department of Health and Ageing, 2004b; Sawyer et al., 2000; Spence, 1998). 
The majority of these interventions are based in BT or CBT. Similarly, the majority of 
interventions which have established themselves as evidence based, that is have 
demonstrated their effectiveness in randomised controlled trials, utilise standardised 
manual based interventions, have evaluated outcomes with multiple measures have been 
replicated across different research groups, are BT and CBT based (Kazdin, 2003).  
Children and adolescents are typically considered together in review and meta-
analyses of psychosocial interventions. In the only study focusing purely on 
adolescents, Holmbeck and colleagues (2000) reviewed 34 adolescent cognitive 
behavioural interventions. They noted huge variety in terms of disorders treated, 
intensity and duration of intervention, treatment format, and setting. The majority of 
interventions targeted depression, anxiety, conduct disorders, risk taking behaviour and 
attention deficit hyperactivity disorder. The number of sessions conducted ranged from 
one to more than 20 spread over one to more than 20 weeks. Over 60% were group 
interventions and more than half of interventions were manualised. The majority of 
interventions were conducted in a university clinic, hospital, residential and school 
settings were also common.  
 
Internalising Disorders 
The majority of meta-analyses of psychosocial treatment in children and 
adolescents focus on the treatment of depression. These reviews have concluded that 
psychosocial treatments of depression in children and adolescents have demonstrated 
moderate to large improvements. Harrington and colleagues (Harrington, Whittaker, & 
Shoebridge, 1998) compared the effectiveness of different psychosocial interventions. 
They reported that CBT was the most commonly used intervention, followed by family 
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therapy. CBT was more effective than no treatment, and equal to other therapies, in 
young people with depressive symptoms but without a diagnosis of depression. 
However, CBT is superior to both no treatment and alternative treatments in the 
interventions targeting young people with a diagnosed depressive disorder. 
In a similar review of controlled trials, Michael and Crowley (2002) considered 
the effectiveness of 38 psychosocial interventions treating depression in children and 
adolescents aged 5- to 18-years. Group CBT was the most frequently used intervention 
followed by nondirective supportive individual therapy, social skills group therapy, 
cognitive-behavioural individual therapy, relaxation group therapy and a variety of 
other approaches. The number of therapy sessions ranged from 5 to 36 and the duration 
of treatment ranged from 4 to 24 weeks. The mean difference effect size between 
treatment and control conditions was 0.72 at post-treatment and 0.64 at follow-up for 
controlled studies. In non-controlled pre-post studies, the mean difference from pre-
treatment was 1.14 at post-treatment and 1.26 at follow-up. Intervention was more 
effective for adolescents (d = 0.93) than children (d = 0.65).  
Weisz and colleagues (Weisz et al., 2006) have recently conducted a thorough 
review of psychosocial treatments for depression treatment in children and adolescents. 
Thirty-five studies were included in the analysis. The mean difference effect size was 
0.34 at post-treatment. Follow-up assessments indicated that results were well 
maintained for up to 3-months after treatment. The effect size was higher when 
treatment was compared to passive (d = 0.41) rather than active (d = 0.24) control 
conditions. Treatments which incorporated cognitive strategies (d = 0.35) were not 
significantly different from those that did not (d = 0.47). Those incorporating 
behavioural strategies were not compared to those that did not. There was no difference 
between effect sizes for treatments targeting children (.41) compared to adolescents (d = 
0.33). Group (d = 0.38) and individual (d = 0.37) effects were not significantly different. 
Attrition rates ranged from 0 to 71%. Neither attrition nor length of treatment was 
associated with outcomes. The authors conclude that psychotherapy for depression in 
children and adolescents results in moderate effects.  
Combined, these studies indicate that psychosocial treatments for child and 
adolescent depression have demonstrated moderate to strong effects. Behaviour therapy 
and CBT based treatments, conducted in groups or individually, are the most commonly 
used interventions. These interventions are consistently shown to be more effective than 
no treatment or passive control therapies, and equally or more effective than alternative 
treatment approaches. CBT appears to be superior when depression is more severe.  
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Externalising Disorders 
 Family based intervention is the treatment of choice for adolescents with 
externalising disorders. Woolfenden and colleagues (Woolfenden, Williams, & Peat, 
2001) examined the effectiveness of family and parenting interventions for the 
management of conduct disorder in adolescents aged 10 to 17 years. Eight trials which 
randomly allocated 749 children to a family and parenting intervention or control 
condition were included in the review. Family and parenting interventions significantly 
reduced the time spent institutionalised, and the rate of re-arrest, although there was 
considerable inconsistency in results across studies. These family and parenting 
interventions did not significantly improve adolescent behaviour, family functioning, or 
other psychosocial outcomes (Woolfenden et al., 2001).   
Dishion and Andrews (1995) compared the relative effectiveness of targeting 
parents or adolescents in reducing the escalation of problem behaviour. The parent 
focused intervention targeted family management practices and communication skills, 
the adolescent focused intervention on self-regulation and prosocial behaviour with 
parents and peers. These treatment approaches were compared to a parent and teen 
focused intervention including a newsletter and videos, and a self-directed group 
receiving this material. All groups demonstrated beneficial effects in both observed and 
reported family conflict. Parents and adolescents in the parent or adolescent focused 
groups reduced their coercive behaviour. The parent focus group also demonstrated 
improvements in externalising behaviours (Dishion & Andrews, 1995). Similar studies 
have found equivalent outcomes when parents are the sole focus of treatment compared 
to treatment focused on both the parent and adolescent, however, parent focused 
interventions typically have higher completion rates (Barkley, Edwards, Laneri, 
Fletcher, & Metevia, 2001).  
Sukhodolsky and colleagues (Sukhodolsky, Kassinove, & Gorman, 2004) 
evaluated the use of CBT for anger related problems in adolescents. Forty trials were 
included in the meta-analysis. Overall, CBT interventions for anger related problems 
had a medium effect size (d = 0.67). Affective education (d = 0.36) was less effective 
than skills training (d = 0.79), problem solving (d = 0.67), and multimodal interventions 
(d = 0.74). Treatment duration and format (group or individual) were not associated 
with treatment outcomes. While there was no relationship between age and outcome, 
results were larger for those in the older (d = 0.74) compared to the younger (d = .54) 
 143 
quartile. Modeling, feedback, and homework techniques were positively related to the 
magnitude of effect size. 
  
Alcohol and Other Drug Use 
 Interventions targeting established drug habits have also been evaluated.  
Williams & Chang (2000) reviewed in-patient programs, out-patient programs, 
therapeutic community type programs, and outward bound or life skills training type 
programs targeting 12- to 18- year old drug users. Because so few controlled studies 
existed, all study designs were considered and those with serious methodological 
problems such as the exclusion of drop-outs, low follow-up rates and a reliance on 
parental report, were excluded from the review. The majority of studies reported a 
significant reduction in substance use following treatment. Treatment improvements 
were greater in those studies including family therapy and parent support components. 
The majority of studies measuring other outcomes reported reductions in illegal 
behaviour, improvement in family problems and school functioning, and employment. 
Behavioural and cognitive-behavioural based interventions were more effective than 
supportive counseling or interactional group therapy. Drop out rates were high with 
48% of studies reporting less than 75% completion, and 17% reporting of studies less 
than 50% completion. Pre-treatment factors including low substance use, peer and 
parental support, regular school attendance and better pre-morbid functioning, predicted 
treatment outcome. Post-treatment factors such as attendance to after-care, non using 
parents and peers and better coping skills were predictive of longer term outcomes. It 
was recommended that programs be developed to minimise treatment drop out, that 
family therapy be a standard component of interventions, and that programs should 
encourage parent and peer support, particularly of behaviour changes (Williams & 
Chang, 2000).  
 
Eating Disorders 
 A small number of studies have compared the effectiveness of different 
treatment approaches, intervention targets and therapy formats in the treatment of 
adolescent eating disorders. Interventions combining behaviour therapy, individual and 
family psychotherapy have demonstrated their success in improving body weight and 
psychosocial functioning (Crisp et al., 1991). Both adolescent ego-oriented 
interventions (adolescent autonomy and insights into emotional influences on eating) 
and behavioural family systems therapy (parental control over eating and weight gain, 
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cognitive restructuring and problem-solving communication training) have resulted in 
improvements in eating attitudes, body shape dissatisfaction, interoceptive awareness, 
depression/internalizing psychopathology, and eating-related family conflict, however, 
behavioural family systems therapy resulted in greater BMI improvements and a faster 
return to health (Robin, Siegel, Koepke, Moye, & Tice, 1994; Robin et al., 1999). 
 The relative effectiveness of seeing family members separate or together has 
also been assessed. Both conjoint and separated family therapies have yielded 
improvements in nutritional and psychological functioning. Separated therapy resulted 
in greater improvement in symptoms while conjoint therapy resulted in greater 
psychological change (Eisler et al., 2000). Family therapy has also been compared to 
family group psychoeducation in the treatment of eating disorders. Both interventions 
resulted in improvements in weight but not psychological functioning. Family group 
psychoeducation was recommended as the group format was a less expensive 
intervention (Geist, Heinmaa, Stephens, Davis, & Katzman, 2000). 
 
Medical Conditions 
The effectiveness of psychosocial interventions in the treatment of chronic 
medical conditions in young people has also been explored. Kibby and colleagues 
(Kibby, Tyc, & Mulhern, 1998) reviewed 42 trials exploring the use of psychosocial 
interventions with children and adolescents with chronic headache, arthritis, cancer, 
diabetes, asthma, cystic fibrosis, renal disease, and congenital heart disease. The overall 
effect of these interventions was strong (d = 1.12). Psychosocial interventions were 
effective in improving disease management (d = 1.28) and reduced emotional and 
behavioural distress associated with the disease and its treatment (d =.97). There were 
insufficient studies to explore health promotion and prevention. Behaviourally (d = 1.2) 
based interventions (BT, CBT, biofeedback, relaxation, and distraction) and non-
behavioural (d = 1.5) interventions (psychodynamic, hypnosis, non-behavioural family 
therapy) were equally effective, however, behavioural interventions were shorter in 
duration. Effects were stronger in older females. Analysis of those studies that did 
report follow-up data indicated non-significant declines in effects.  
The use of psychosocial therapies in the treatment of chronic pain has also been 
explored. Eccelston and colleagues (Eccleston, Morley, Williams, Yorke, & 
Mastroyannopoulou, 2002) reviewed 18 studies using psychosocial interventions to 
treat headache, abdominal pain, and sickle cell pain. Intervention approaches included 
relaxation (11), relaxation with biofeedback (4), cognitive behavioural therapy (9), and 
 145 
cognitive behavioural family intervention (1). The majority of trials delivered individual 
treatment (10), seven offered group treatment and one a combination of the two. 
Analyses indicate that psychological treatments are effective when compared with a 
pooled group of control conditions. Comparisons between treatment approaches were 
not made.  
 
 The combined results of these reviews and meta-analyses demonstrate the 
effectiveness of psychosocial interventions with children and adolescents. Results 
indicate moderate to strong effects across a range of psychological and physical 
disorders. Findings concerning the relative effectiveness of different treatment 
approaches are mixed. While some studies indicate that BT and CBT interventions were 
superior to alternative treatments, others report similar effects for all treatment 
approaches. There is some evidence that CBT may be more effective when symptoms 
are more severe, and when behavioural change and symptom improvement is the goal of 
treatment. Alternative approaches may be more effective in promoting improvements in 
insight and psychosocial factors. Behaviour and CBT approaches are generally shorter 
in duration. Group and individual treatment formats have resulted in similar treatment 
outcomes. A number of reviews have indicated that treatment is more effective with 
adolescents than children.  
Behavioural and CBT interventions are the most commonly used. A range of 
treatment strategies have been included under this umbrella. The only review to explore 
the impact of treatment components suggested that modeling, feedback and homework 
are particularly important for treatment success (Sukhodolsky et al., 2004). The only 
analysis to focus specifically on the use of CBT with adolescents reported that studies 
were heterogeneous in terms of the disorders treated, the age ranges included, treatment 
duration and format and the number of session included in treatment (Holmbeck et al., 
2000). Reviews and meta-analyses have generally not considered the role of parents in 
treatment. The few studies that have considered parental involvement have found that 
parent, adolescent, and parent and adolescent focused treatments are effective. Parent 
involvement appears to be more effective in promoting behavioural changes and 
reducing more severe symptomatology.  
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Conclusions 
 The physical, cognitive and psychosocial development that is occurring during 
adolescence has important implications for the treatment of overweight and obesity in 
this population. Interventions targeting this age group need to ensure strategies are 
appropriate for the development of the adolescent. Increased structure, use of concrete 
examples, and a focus on more immediate consequences have been recommended. 
Research suggests that both individual and group interventions are effective but no 
study has directly compared the two. While it is strongly recommended that parents are 
included in the treatment of adolescents, there is little to guide the decision of how best 
to involve parents. Given the multifaceted nature of overweight and obesity treatments 
for adolescents, it is likely that parent involvement in treatment will vary depending on 
the behaviour being targeted.  
Psychosocial interventions have moderate to strong effects in the treatment of 
psychological and physical disorders in children and adolescents. Behavioural and CBT 
interventions are the most commonly used psychosocial interventions in this age group. 
While some studies indicate that BT and CBT interventions were superior to alternative 
treatments, others report similar effects for all treatment approaches, however, the 
majority of interventions with an established evidence base are BT or CBT based. These 
findings provide support for the use of psychosocial interventions, particularly BT and 
CBT, in the treatment of overweight and obesity in adolescents. 
 
 147 
CHAPTER 6 
PROMOTING BEHAVIOUR CHANGE IN ADOLESCENTS 
 
It is now well understood that increasing energy consumption and decreasing 
energy expenditure is resulting in increasing body weights worldwide. While research 
continues regarding the optimal dietary and physical activity patterns for weight loss, 
the physiological mechanisms of weight control are generally understood. Specific 
guidelines are available regarding techniques for weight loss and research has 
demonstrated that weight loss can be achieved and maintained by adjusting the energy 
balance (National Health and Medical Research Council, 2003b). Despite the increasing 
knowledge of the physiology of weight loss, increasing social pressure to be thin, and 
the millions of dollars that are spent on weight loss, body weights continue to rise. 
Adjustment of the energy balance requires significant changes to eating and physical 
activity patterns. The failure to lose and maintain weight loss is attributed to the failure 
to make and maintain the necessary behaviour changes. Professionals working in the 
weight loss field are now recognising the importance of knowing not just what 
behaviours to change, but how best to assist individuals to change those behaviours.  
 Psychology, the study of human behaviour, can make important contributions to 
the understanding and promoting the behaviour changes required for weight loss. The 
biopsychosocial model of health recognises the influence of psychological factors on 
health outcomes. Psychological theories, such as the transtheoretical model, have long 
focused on understanding treatment resistance and readiness to change. Clinical 
psychological research has explored the most effective ways to change behaviour and 
the most effective ways to motivate initiation and maintenance of behaviour change. 
Recently motivational interviewing has been used to improve readiness and motivation 
to change with the aim of improving treatment outcomes.  
 This chapter will introduce the biopsychosocial model of health behaviour 
which recognises the impact of biological, psychological and social factors on health 
outcomes. Models of health psychology emphasising the importance of psychological 
factors in adopting and maintaining health behaviours will be outlined and the 
transtheoretical model of behaviour change will be described in detail. This model 
extends previous theories by emphasising the importance of motivation, or readiness to 
change, in understanding and changing health related behaviours. Finally, this chapter 
will provide a detailed review of motivational interviewing, a clinical approach to 
promoting an individual’s readiness to change with the aim of improving treatment 
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attendance, compliance and outcomes. The philosophy and techniques of motivational 
interviewing will be outlined followed by a review of the empirical literature of its use. 
A detailed discussion of the use of MI to improve diet and exercise habits, and to 
promote behaviour change in adolescents concludes this chapter.  
 
Psychology and Health 
 The links between physiology and psychology have been long recognised. Freud 
was the first to formalise the link between medicine and psychology when he attributed 
his patient’s physical symptoms, which could not be explained by physical disorders, to 
emotional problems. Attempts to understand the links between emotions and illness lead 
to the development of the field of psychosomatic medicine. The field continued to 
evolve and now links between psychology and health are also the domain of 
behavioural medicine and health psychology (Oldenburg & Owen, 1990).  
The current perspective concerning health and illness, the biopsychosocial 
model (Engel, 1980), involves the relationship between biological, social and 
psychological factors within the individual. The biological aspect of the model includes 
both genetic factors, and physiological functioning. Both behavioural and mental 
processes are included in the psychological aspect of the model. These mental processes 
include cognition, emotion, and motivation. Cognitive activities, such as perceiving, 
learning, remembering, thinking, interpreting, believing  and problem solving, and 
emotions or feelings such as happiness, anger, sadness, and motivation, and 
explanations of why people behave the way they do, have important implications for 
health behaviour. Finally, the social factor of the model refers to the impact of others, 
including individuals, the family, community and society, on the health behaviour of the 
individual. The biopsychosocial model explores the interplay of these components 
(Engel, 1980). This model has lead to important developments in the promotion of 
health and the treatment of illness.  
 The biopsychosocial model provides a useful framework for examining the 
factors maintaining unhealthy behaviours and those interfering with the uptake and 
maintenance of healthy behaviours (Engel, 1980). Many of the leading causes of death 
in Australia are preventable, mortality and morbidity rates could be reduced if people 
adopted a healthier lifestyle (Mathers, Vos, Stevenson, & Begg, 2000). Despite 
knowledge of the associated risk individuals persist with behaviours known to increase 
their risk of illness, injury and death.  
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Knowledge is the first step to conscious behaviour change. The individual 
requires information about the risks of the behaviour, knowledge of the methods of 
change, and the skills to make these changes and overcome any obstacles to change. 
While knowledge is necessary, it is often not sufficient in the promotion of healthy 
behaviours. Many people are aware of health behaviours but do not practice them 
(Engel, 1980).  
There are many interpersonal and psychological factors that can interfere with 
the application of knowledge to behaviour change. Social factors, in particular the level 
of support and encouragement from others, play an important role in the performance of 
healthy behaviour. Individuals are more likely to establish and maintain healthy habits 
that are modeled and encouraged by others. Attempts to change behaviour are 
commonly undermined by others when changing behaviours interferes negatively with 
others’ way of life (Pearce, LeBow, & Orchard, 1981).Psychological factors such as 
emotion, learning and cognition, are also important in the promotion of healthy 
behaviours. High levels of negative emotions, such as anxiety, depression, stress and 
anger, increase the likelihood of unhealthy behaviour such as smoking (Leonarda et al., 
2001) and drinking (Masson & Vaglum, 1996).  
Past learning also has an important role to play in health behaviour. Individuals 
learn much of their behaviour through operant conditioning and modeling. Unhealthy 
behaviour can be conditioned or modeled as its immediate consequences are generally 
positive, while the negative consequences are not evident for many years. Healthy 
behaviour is often not naturally conditioned as there is little immediate incentive, while 
the benefits of healthy behaviour are not evident for many years. The unhealthy 
behaviour is often the easiest, and most pleasurable alternative. Other cognitive factors 
such as the individual’s perceptions of the symptoms and treatment options, and their 
belief in their ability to change their behaviour are also implicated in health behaviour 
(Ajzen, 1991; Ajzen & Madden, 1986).  
 
Models of Health Psychology 
 Considerable research and numerous models of health psychology have focused 
on the impact of beliefs on health behaviours. One of the earliest and most influential 
theories of health psychology, the Health Belief Model (HBM, Becker & Rosenstock, 
1984), proposes that an individual’s beliefs can predict their health behaviour. 
According to the HBM the likelihood that an individual will perform a health behaviour 
is based on their belief about the risk of the health problem and pros and cons of 
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behaviour change. This model has been supported across numerous health behaviours, 
however, the model does not account for those who believe they should change, but 
have no intention of doing so. This limitation is addressed by the Theory of Reasoned 
Action (TRA, Ajzen & Fishbein, 1980) which proposes that intentions are the best 
predictors of behaviour. According to this model an individual’s intentions are 
determined by their attitudes towards the behaviour, and their attitude about subjective 
norms relevant to that behaviour. This model has also been supported empirically, 
however, intentions and behaviours are only moderately correlated. The model does not 
account for the findings that individuals don’t always do what they intend to do. 
 Both the HBM and TRA assume that individuals think about health behaviour in 
a systematic fashion, they weigh up the costs and benefits of their actions and behave 
accordingly. They assume that behaviours are the result of rational cognitive processes. 
However, research has demonstrated that an individual’s beliefs about the level of 
influence they can have over their health (Bennett, Moore, Smith, Murphy, & Smith, 
1994; Steptoe & Wardle, 2001), and their beliefs about their ability to perform the 
necessary behaviours (Bandura, 1976, 1977, 1982),  also impact on health behaviour. 
Individuals who have an internal locus of control, that is those that believe they can 
influence their health outcomes, demonstrate more health behaviours and are more 
successful in behaviour change attempts (Bennett et al., 1994; Steptoe & Wardle, 2001; 
Wallston, Strudler Wallston, & De Vellis, 1978). Similarly, individuals with high self-
efficacy for a behaviour, that is those who believe they are capable of performing the 
necessary behaviour, are more likely to be successful in behaviour change (Bandura, 
1976, 1977, 1982).  
The Theory of Planned Behaviour (TPB, Ajzen, 1991; Ajzen & Madden, 1986), 
an extension of the TRA, purports that an individual’s locus of control and self-efficacy 
relate to their intention and behaviour. According to the model intentions predict 
behaviour when the individual believes the behaviour is under their control, and they are 
confident that they can succeed in changing it (Ajzen, 1991; Ajzen & Madden, 1986). 
This model of health behaviour has also been supported by research (e.g., Aikman & 
Crites, 2005; Ajzen & Madden, 1986) but it does not explain why many individuals fail 
to change their behaviour despite believing that they should, intending to do so, and 
believing that they are capable of making the necessary changes. This has lead to the 
proposal that perhaps these individual’s do not change their behaviour because they are 
not ready to change (Bock, Marcus, Rossi, & Redding, 1998; Rollnick, 1998; Wilson & 
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Schlam, 2004). Readiness to change is the central concept in the transtheoretical model 
of health behaviour change (Prochaska et al., 1992).  
 
Readiness to Change 
The Transtheoretical Model  
The transtheoretical model (TTM) draws attention to the need to consider client 
motivation in behaviour change interventions. It proposes that many individuals, 
including those attending treatment, are not ready to change their problem behaviour 
(Prochaska et al., 1992). The model asserts that improving motivation to change, even 
in the absence of immediate behaviour change, is an important and necessary treatment 
aim(Rollnick, Heather, Gold, & Hall, 1992). The model provides constructs for 
understanding and classifying an individual’s preparedness to change their behaviour, 
and for explaining the use of numerous strategies to increase readiness to change 
(Prochaska et al., 1992). The TTM has been successfully applied to both self-directed 
and therapist lead behaviour change (Nigg et al., 1999). The TTM proposes a number of 
constructs to indicate readiness to change (stages of change), factors impacting on 
readiness to change (decisional balance and self-efficacy), and strategies to influence 
readiness to change (processes of change).  
 
Stages of Change 
The key construct underlying the TTM is readiness to change. Behaviour change 
is seen as an ongoing process rather than a one off occurrence. The model proposes that 
there are numerous stages of preparedness to change through which an individual 
moves when preparing to change their behaviour, and that behaviour change occurs as 
the individual moves through these stages of change. The current model includes five 
stages of change; precontemplation, contemplation, preparation, action and 
maintenance. (Prochaska & DiClemente, 1992; Prochaska et al., 1992; Prochaska & 
Velicer, 1997; Rollnick et al., 1992).  
An individual at the precontemplation stage of change does not believe that their 
behaviour is problematic, and/or is not considering making changes to their behaviour. 
The model proposes that these individuals are either not adequately informed about the 
risks associated with their behaviour (knowledge) or they do not believe they will be 
able to change their behaviour (self-efficacy).  Those in the contemplation stage of 
change believe that their behaviour is problematic and are considering change in the 
next six months. These individuals are aware of both the costs and benefits of changing 
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their behaviour. This awareness, of both the pros and cons of behaviour change, results 
in ambivalence which can render the individual ‘stuck’ in the contemplation stage for 
considerable periods of time. According to the model individuals in the 
precontemplation and contemplation stage of change are unlikely to be receptive to 
action based interventions (Prochaska & DiClemente, 1992; Prochaska et al., 1992; 
Prochaska & Velicer, 1997).  
In the preparation stage individuals have made the decision to change their 
behaviour in the immediate future (intention), they have plans for how and when they 
will do this and may have already made some significant changes to their behaviour. An 
individual in the action stage has made changes to their behaviour at a level that experts 
believe is sufficient to reduce the disease risks associated with that behaviour. In the 
example of smoking complete cessation of smoking places the individual in the action 
stage, reducing the number or strength of cigarettes does not. According to the TTM, 
traditional action focused interventions are likely to be effective for individuals at the 
preparation and actions stages of change (Prochaska & DiClemente, 1992; Prochaska et 
al., 1992; Prochaska & Velicer, 1997).  
Those in the maintenance stage have maintained their behaviour changes at a 
sufficient level for at least six months. These individuals are working to prevent relapse, 
however, according to the model, maintaining behaviour change does not require the 
same level of conscious effort as making change in the action stage. Regression refers to 
a return to any of the preceding stages, with relapse referring to regression from the 
action or maintenance stages. The TTM proposes that regression is common and most 
people contemplating or attempting behaviour move through the stages of change 
numerous times before achieving permanent behaviour change (Prochaska & 
DiClemente, 1992; Prochaska et al., 1992; Prochaska & Velicer, 1997). 
According to the model all individuals move through these stages of change in 
the prescribed order, however, the time an individual spends at each stage varies. 
Progression through the earlier stages indicates increasing intention to change, while 
progression through latter stages indicates increased duration of behaviour change. The 
model proposes that the amount of change resulting from intervention is strongly 
influenced by the individual’s stage of change at the commencement of intervention 
(Prochaska & DiClemente, 1992; Prochaska et al., 1992; Prochaska & Velicer, 1997). 
According to the TTM, an individual’s movement through the stages is influenced by 
their decisional balance and self-efficacy.  
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Decisional Balance 
The TTM refers to an individual’s relative weighing of the pros and cons of 
behaviour change as their decisional balance (Prochaska, 1994). This notion is derived 
from Janis and Mann’s (1977) decision making model which assumes that the perceived 
relative increase or decrease in the costs and benefits of taking action will determine the 
individual’s decision to change their behaviour. The decisional balance is believed to be 
indicative of the cognitive processes involved in the early stages of change where the 
intention to change develops (Prochaska, 1994).  
According to the TTM the balance of pros and cons is neutral in contemplation 
and the pros outweigh the cons in latter stages. An increase in pros relative to cons 
generally precedes movement into the preparation and action stages. The model 
proposes that the pros of the behaviour change must outweigh the cons before the 
individual will be motivated to change their behaviour. Therefore, intervention for those 
in the early stage of change should focus on increasing the pros and decreasing the cons 
of change (Nigg, Rossi, Norman, & Benisovich, 1998; Prochaska, 1994; Solomon, 
Secker-Walker, Skelly, & Flynn, 1996).  
 
Self-Efficacy 
The TTM considers self-efficacy to be an important determinant of an 
individual’s likelihood of change (Velicer, Prochaska, Fava, Norman, & Redding, 
1998). This concept is adapted from Bandura’s (1976; 1977; 1982) self-efficacy theory 
which defines self-efficacy as one’s belief that they can perform a specific action. His 
research indicated that an individual’s self-confidence regarding performing a behaviour 
is strongly related to their actual ability to perform that behaviour.   
According to the TTM self-efficacy is likely to be low during precontemplation 
and contemplation stages and may be a significant barrier to change. The model 
proposes that self-efficacy gradually increases as the individual moves through the 
preparation, action and maintenance stages. Backward movement through the stages, 
regression, is likely to be accompanied by a reduction in self-efficacy. Therefore, 
intervention for those in the early stage of change should focus on increasing the 
individual’s self-efficacy (Nigg & Courneya, 1998). 
 
Processes of Change 
The TTM processes of change are the overt and covert strategies individuals use 
to move through the stages of change. Each process is conceptualised as a broad 
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category including numerous techniques from a variety of theoretical sources. Included 
in the processes of change are five experiential (cognitive) processes; consciousness 
raising, dramatic relief, environmental re-evaluation, social liberation, self re-
evaluation, and five behavioural processes; stimulus control, helping relationship, 
counter conditioning, reinforcement management, and self liberation. The processes of 
change are the least studied aspect of the TTM (Nigg & Courneya, 1998; Prochaska et 
al., 1992; Prochaska, Velicer, DiClemente, & Fava, 1988). 
According to the model, the use of these processes does not change linearly 
across the stages of change, instead, the use of individual processes peaks at certain 
stages of change. The model proposes that the experiential processes are used primarily 
during the earlier stages of change while the behavioural processes are more useful 
throughout the later stages of change (Nigg & Courneya, 1998; Prochaska et al., 1992; 
Prochaska et al., 1988). The same processes of change have been identified in both self-
changers and those in psychotherapy, and across a range of behaviours including 
smoking, psychological distress and obesity. According to the TTM, the processes are 
useful guides for intervention as individuals use the strategies to move through the 
stages (Nigg & Courneya, 1998; Prochaska et al., 1992).  
 
Application of the Transtheoretical Model 
While the TTM was originally developed to explain smoking cessation, it has 
subsequently been used to explain the cessation or reduction of numerous problem 
behaviours and the acquisition of numerous positive health behaviours. Research has 
demonstrated support for the stages of change, the decisional balance, and self-efficacy 
across a range of health behaviours including smoking cessation, drug and alcohol 
abuse, weight control, low fat diet, exercise, condom use, cancer screening, sunscreen 
use, medical compliance, and stress management (Gulliver & Horwath, 2001; Nigg et 
al., 1999; Prochaska, 1994; Prochaska et al., 1994). Numerous studies have also found 
support for the applicability of the TTM to exercise in children and adolescents 
(Cardinal, Engels, & Zhu, 1998; Nigg, 2001; Nigg & Courneya, 1998).  
This model has prompted substantial theoretical discussion and empirical 
research and is considered one of the most influential models of intentional behaviour 
change (Prochaska et al., 1992). However, the TTM model has been criticised for being 
overly simplistic, overly inclusive, atheoretical, and untestable (Davidson, 1992a). It has 
been argued that the TTM oversimplifies the process of change by imposing artificial 
stages on a continuous process (Davidson, 1992a; Littell & Girvin, 2002). It is also 
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suggested that the model over simplifies change by assuming that behaviour is rational 
and based solely on attitudes and beliefs with little recognition of the impact of 
emotions, life events, coercion or environmental influences on behaviour (Littell & 
Girvin, 2002; Orford, 1992). Others have suggested that the model has become too over 
inclusive in its attempt to explain multiple different health behaviours, and that the 
simple stage model has been complicated by processes of change, decisional factors and 
measures of self-efficacy. It has also been suggested that rather than being 
transtheoretical the model is actually atheoretical (Davidson, 1992a), while others 
suggest that it is actually a cognitive behavioural model (Orford, 1992).  
The TTM is also criticised on empirical grounds. Many claim that the 
complexity of the possible interactions between the many components of the study 
make it impossible to predict which individuals will change under the given 
conditions(Davidson, 1992b; Littell & Girvin, 2002; Orford, 1992). Littell & Girvin  
(2002) claim that components of the TTM are reported as having good construct and 
predictive validity when the little empirical evidence that is available is often 
misrepresented and misinterpreted.  
The strongest criticisms of the TTM stem from the lack of support for the 
model’s claim that the stages of change predict behaviour change and treatment 
outcome. Apart from the finding that precontemplators are most likely to drop out and 
least likely to change, there is little research demonstrating a relationship between the 
stages of change and treatment attendance, completion or outcome (Littell & Girvin, 
2002). The model also suggests that treatment outcomes can be improved when the 
treatment approach is matched to the individual’s stage of change. However, the 
suggested links between the processes of change and specific stages of change are not 
supported by clinical evidence, and there is little evidence that the stages of change can 
be used to select more effective interventions for individual clients (Davidson, 1992a). 
Additionally, based on the TTM it would be predicted that those at different stages of 
change would have different responses to MI and CBT intervention, however, this 
prediction has not been supported (Rollnick et al., 1992; Wilson & Schlam, 2004) 
Motivational Enhancement Therapy (MET) is an intervention approach based on 
the TTM. MET attempts to focus treatment on the processes of change most likely to be 
effective for the individual’s stage of change (Prochaska, Zabinski, Calfas, Sallis, & 
Patrick, 2000; Prochaska, 1994; Project MATCH Research Group, 1997; Solomon et 
al., 1996). This approach is based on the treatment matching hypothesis which proposes 
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that treatment outcomes improve if clients’ unique attributes are considered in 
prescribing different treatment approaches(Project MATCH Research Group, 1997).  
The largest and most methodologically sound evaluation of MET, Project 
MATCH (1997) randomly allocated over 1500 alcohol dependent clients to one of three 
treatment conditions, (1) 12 sessions of CBT, (2) 4 session of MET, or (3) the 12 
session 12 step treatment (TST). At the conclusion of treatment there were no 
differences between treatment conditions, all three resulted in improvements in the 
percentage of days abstinent and the number of drinking days. Contrary to the matching 
hypothesis, client variables such as motivational readiness, psychiatric severity and 
illness severity did not interact with treatment modality to produce different treatment 
outcomes. Client variables such as motivation to change and social support for drinking 
were, however, predictive of outcome(Project MATCH Research Group, 1997). While 
these findings do not support the treatment matching hypothesis they do demonstrate 
the impact of readiness to change on treatment efficacy. Results suggest that for those 
individuals in the early stages of change, treatment outcome could be improved if 
readiness to change was increased during intervention.  
 
Facilitating Change 
Perhaps the greatest contribution of the TTM is its’ acknowledgement of the 
importance of readiness, or motivation, to change. The model highlights the need to 
enhance motivation for change and the importance of considering and addressing 
resistance in behaviour change interventions (Wilson & Schlam, 2004). It recognises 
that intentional behaviour change is dependent on the individual’s decision to change, 
that assisting the individual in their decision to change is a major part of treatment, and 
that change-focused intervention approaches are likely to be less effective with those 
who have not yet decided to change (Davidson, 1992b).  
These aspects of the TTM are consistent with the motivational interviewing (MI) 
approach to behaviour change. While not theoretically or empirically linked (Wilson & 
Schlam, 2004), the two are often paired. Where the TTM is theoretical in nature, 
developed from studying behaviour change across behaviours and settings (Prochaska 
& DiClemente, 1986), MI is practical, developed to meet the needs of clinicians with 
strategies and principals derived from clinical experience (Miller & Rollnick, 1991).  
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Motivational Interviewing 
MI was originally developed as an approach for the treatment of alcohol 
addiction (Miller, 1983). Consideration of various aspects of change behaviour, such as 
counselor and change talk effects, the placebo effect, the impact of brief intervention, 
and the occurrence of natural change lead to the fundamental assumption of MI. That is, 
motivation is essential for change (Miller & Rollnick, 1991). The MI approach offered 
an alternative to the addiction models of treatment which were based on the belief that 
change was motivated by discomfort, and if the client was made to feel bad enough they 
would change their behaviour (Wilson & Schlam, 2004). The addiction approach 
promoted confrontational treatment strategies and attributed a lack of change to client 
denial and resistance  In contrast, the MI approach purports that change is driven by 
intrinsic motivation, the individual’s desire to achieve something valuable and 
important (Miller & Rollnick, 2002). According to the MI approach it is the clinician’s 
role to facilitate the client’s motivation to change. This approach is considered 
particularly useful for those who are ambivalent about change or who demonstrate 
resistance to change (Miller & Rollnick, 1991). 
 
Motivation to Change and Ambivalence 
According to the MI model motivation involves being “ready, willing and able” 
to change (Miller & Rollnick, 2002, p. 10). All three aspects of motivation are required 
for successful change. The will to change relates to the importance of change, change 
becomes important when there is a discrepancy between the present reality, and the 
desired or valued goals. An individual’s confidence in their ability to change depends 
on both the availability of an approach to change that they believe is effective, and the 
individual’s confidence that they can do what is required to be successful using this 
approach. Finally, readiness to change refers to the relative priority of change. An 
individual’s motivation to change will vary depending on both the change outcome, and 
the proposed methods of change. Motivation is thought to be a state of readiness to 
change that fluctuates across situations and over time (Miller & Rollnick, 2002).  
 The MI approach is based on the concept of ambivalence. Ambivalence, occurs 
when the individual recognises the costs of the behaviour, but is also drawn to the 
benefits associated with the behaviour, “I want to and I don’t want to change” (Miller & 
Rollnick, 2002, p. 13). Ambivalence is considered to be a normal part of the change 
process that must be resolved if change is to occur. It is only thought to be a problem 
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when the individual gets ‘stuck’ in ambivalence and as a result the problem continues 
and intensifies. It is proposed that interpersonal interactions can have a significant 
impact on ambivalence and therefore motivation to change (Miller & Rollnick, 1991, 
2002).  
The model proposes that if an individual experiencing ambivalence is 
encouraged to move in one direction, as a result of their ambivalence they are likely to 
focus on the problems and limitations of this solution and argue the opposite. The more 
forcefully they are pushed in one direction, the more they move towards the other. This 
interaction is acting out the ambivalence, when the clinician takes the side of change the 
client automatically takes the side of the problem behaviour. The more the client argues 
for the problem behaviour, the more committed they become to it. As a result, attempts 
to move the client in a particular direction often lead to a strengthening of the problem 
behaviour. This phenomenon is the basis of MI (Miller & Rollnick, 2002). 
 
The Motivational Interviewing Approach  
MI is collaborative, evocative and autonomy promoting. The client and clinician 
work together, both bring a valid perspective and useful expertise and both take active 
and collaborative roles. It is assumed that the client has the resources and motivation for 
change. The goal of MI is to evoke the client’s intrinsic motivation to change arising 
from the client’s own goals and values. While it is the clinician’s role to evoke 
motivation, ultimately the responsibility for change lies with the client (Miller & 
Rollnick, 2002).  
MI is defined as “a client-centred, directive method for enhancing intrinsic 
motivation to change by exploring and resolving ambivalence” (Miller & Rollnick, 
2002, p. 25). This definition captures the key concepts of MI and allows for the 
contrasting of MI with other approaches. Miller and Rollnick (2002) refer to MI as a 
‘method of communication’ to highlight their belief that MI is a therapeutic approach to 
being with a client, not techniques used on people. ‘Client-centred’ refers to the MI 
focus on the client’s perspective, while ‘directive’ indicates that the clinician takes an 
active role in directing treatment towards resolving ambivalence and facilitating change. 
The ‘exploration and resolution of ambivalence’ is used to facilitate the client’s 
‘intrinsic motivation’ and this is drawn out by eliciting and selectively reinforcing their 
talk of change and responding so as to reduce resistance (Miller & Rollnick, 2002).  
While numerous clinical techniques can be useful in MI, the strategies used are 
based on four guiding principles; express empathy, develop discrepancy, roll with 
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resistance, and support self-efficacy (Miller & Rollnick, 2002). Expressing empathy 
involves acceptance of ambivalence as normal, and attempting to understand the client’s 
feelings and behaviour from their perspective without judgment or criticism. By 
selectively reflecting the client’s comments the clinician aims to facilitate the 
identification of a discrepancy between the client’s behaviour and their intrinsic goals 
and values. This discrepancy makes change important for the client. Once this 
discrepancy has been developed change is facilitated by eliciting change talk. Change 
talk includes problems with the present behaviour, benefits of change, optimism for 
change, and the intention to change. In MI it is the client who presents the reasons for 
change. Similar strategies are also used to promote self-efficacy. Therapy aims to 
develop the client’s belief in their ability to change. Finally, the therapeutic response to 
resistance is one of the identifying factors in MI. Rather than directly opposing 
resistance, the MI clinician avoids arguments and uses resistance as a signal to change 
tact. Resistance is strategically reframed to continue change talk (Miller & Rollnick, 
2002).  
These strategies are used through both phases of MI. The goal of phase one of 
MI is to enhance the importance of change (willing) and the individual’s belief that they 
can be effective (able). This is achieved through the resolution of ambivalence and the 
building of intrinsic motivation for change. The amount of time required at this stage of 
change is dependent on the client’s initial motivation for change. Signs of readiness are 
used to indicate the shift into phase two. This phase aims to strengthen the individual’s 
commitment to change, and assist them in developing specific plans for accomplishing 
goals. This phase of MI is generally brief, the client may then continue to work towards 
change independently, or they may be offered a more action focused skills based 
intervention, for example CBT, if this is required (Miller & Rollnick, 2002).  
 
Using Motivational Interviewing in Treatment 
MI was originally developed as a means of instigating change (Miller & 
Rollnick, 1991). Initially MI was used as a precursor to treatment, designed to enhance 
motivation and treatment adherence, thereby improving treatment outcomes. It has since 
been proposed that MI is also effective as a stand alone intervention (Miller & Rollnick, 
2002). Miller and Rollnick (2002) now suggest that MI can be used as ‘a prelude, a 
permeating style, and a fall back option’. MI is most often used as a prelude to other 
services, and can be particularly useful for populations at risk of early drop out. It is 
proposed that when used in this way MI can improve treatment outcomes regardless of 
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the subsequent treatment used. MI can also be used as the main treatment approach with 
assessment feedback, information and interventions delivered in its directive yet client 
centred style. Alternatively, the clinician may return to a MI style when motivational 
issues arise during interventions based on other treatment approaches (Miller & 
Rollnick, 2002).  
 
Motivational Interviewing Research 
Perhaps as a result of its appeal to clinicians, MI has been used across a range of 
settings prior to the availability of empirical data supporting its effectiveness. Research 
that has explored the impact of motivational interventions has tended to explore the use 
of modified versions and adaptation of MI rather pure MI as described in Miller and 
Rollnick (1991; 2002). Publications reporting the use of MI often fail to provide enough 
detail regarding the deliver of MI and video observations are not used to assess the 
quality of the delivery of MI. As a result, reviews of the efficacy of MI (Burke et al., 
2002; Burke, Arkowitz, & Menchola, 2003; Dunn, Deroo, & Rivara, 2001; Knight, 
McGowan, Dickens, & Bundy, 2006) have included studies that have reported MI 
conducted as outlined by Miller and Rollnick (1991; 2002).  
Reviews indicate that when used as a precursor to treatment, or as a stand alone 
treatment, MI produced better outcomes than weak treatment alternatives (e.g., 
treatment as usual, brief education) or no treatment comparisons (Burke et al., 2002; 
Burke et al., 2003). The majority of MI research focuses on the treatment of alcohol and 
other drug problems (Burke et al., 2002; Dunn et al., 2001). In the treatment of alcohol 
and drug use, MI performed as well as, but not better, than more robust treatments for 
alcohol problems such as CBT or 12 step programs (Burke et al., 2002).  
In their review of 26 MI studies, across four behavioural domains, Dunn and 
colleagues (Dunn et al., 2001) found most evidence for the application of MI to the 
treatment of substance abuse. Ten of the 15 substance abuse studies they reviewed 
reported positive and significant effects (.3 to .85). Similarly, Burke and colleagues 
(Burke et al., 2003) reported medium effects (.56) for the treatment of drug abuse and 
small to medium effects (.25 to .53) for the treatment of alcoholism in their meta-
analysis of 30 MI studies. The best evidence for MI effectiveness was when MI was 
used pre-treatment to enhance treatment participation, compliance and outcomes (Dunn 
et al., 2001).  
The use of MI across other behavioural domains has resulted in mixed findings. 
Dunne and colleagues (2001) found significant effects in one of two smoking 
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interventions (.23) and two of four HIV risk interventions (.46 to .64) while Burke and 
colleagues (2003) found no significant effects. There is some support for the use of MI 
to promote changes in diet and exercise (Knight et al., 2006). Three of the five diet and 
exercise interventions reviewed by Dunn and colleagues (2001) reported positive and 
significant effects (.36 to 2.17). Similarly Burke and colleagues (2003) reported a 
medium positive effect (.53) for diet/exercise interventions.  
The amount of MI varies considerably among studies. Dunn and colleagues 
(2001) reported that the average duration of MI in these studies was 104 minutes in 
comparisons to control groups, 98 minutes in comparisons to other interventions, and 70 
minutes in studies exploring the use of MI as an enhancement to usual therapy. Burke 
and colleagues (2003) reported that MI interventions ranged from 15 to 240 minutes (M 
= 99 mins). They found that neither the quality nor the length of intervention was 
associated with treatment outcomes.  
A more recent review considered treatment characteristics in examining the 
effect of MI in 72 randomised controlled studies. MI demonstrated a positive effect in 
74% of studies. The majority (94%) of studies delivered MI in individual interviews, MI 
delivered in group and telephone formats was not effective. MI demonstrated an effect 
in 83% of studies when delivered by medical practitioners and 79% of studies when 
delivered by psychologists, only 46% of studies demonstrated an effect when MI was 
delivered by other professionals (Rubak, Sandbæk, Lauritzen, & Christensen, 2005).  
The effect of MI increased with the number of session, and with the duration of 
MI. MI was effective in 40% of studies with a single intervention session, and 87% of 
studies with more than 5 sessions. Sixty-four percent of studies with less than 20 
minutes of MI demonstrated an effect while 81% of studies with 60 minutes of 
intervention showed an effect.  Studies with longer follow-up periods were more likely 
to demonstrate an effect. (Rubak et al., 2005).  While these studies had strong external 
validity, the internal validity was generally weak. Many studies did not use control 
groups, or used inadequate control groups and comparative treatments. Dependent 
measures vary and are often not clearly specified.  
There is also little research exploring the theoretical components of MI. Dunn 
and colleagues (2001) found that none of the 26 studies they reviewed explored 
cognitive dissonance. The few studies examining empathy and self-efficacy reported no 
difference between MI and comparison treatments. MI was not more effective than 
other interventions in forming therapeutic alliance, and in one study CBT resulted in 
better therapeutic alliance than MI. A number of studies had explored readiness to 
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change and MI. Results regarding the effectiveness of MI with low versus highly 
motivated clients were mixed. MI consistently resulted in increased readiness to change, 
however, CBT increased readiness more. Readiness to change was an independent and 
stronger effect than MI in predicting  treatment entry, retention, and outcomes (Dunn et 
al., 2001).  
As a result of these methodological limitations the effective mechanisms of MI 
are not well understood. It is not known whether the effectiveness of MI is due to the 
therapeutic interactions such as eliciting change talk, the emphasis on personal control, 
or the methods used in responding to resistance (Burke et al., 2002; Zweben & Zuckoff, 
2002). The effectiveness of MI may be due solely to the provision of feedback; 
however, it is not known what aspects of feedback are important. It may be that the 
style of feedback or the level of feedback is fundamental to its effectiveness (Burke et 
al., 2002; Zweben & Zuckoff, 2002).  Currently, there is no evidence supporting the 
claim that MI has its effect by increasing motivation and readiness to change, and no 
evidence that motivational shifts mediate outcome. Further research is required to 
answer these questions about the efficacy of MI.  
Studies of MI are repeatedly criticised for failing to assess treatment integrity 
(Baer & Peterson, 2002; Burke et al., 2002). MI studies typically fail to report the level 
of training of the clinician, and generally do not conduct integrity checks such as 
session checklists or scoring of session videos. Additionally, very few studies use a 
manual based intervention, instead simply indicating that the strategies used were based 
on Miller and Rollnick (Miller & Rollnick, 1991, 2002). The one study that have 
measured treatment integrity found that there was no difference in the use of MI skills 
between MI and comparison conditions (Miller, Benefield, & Tonigan, 1993). As a 
result of these methodological limitations it is very difficult to determine which aspects 
of MI are effective (Baer & Peterson, 2002; Burke et al., 2002). 
 
Motivational interviewing and dietary and exercise change 
 MI has also been used in a small number of studies to promote dietary, exercise 
and lifestyle changes (Burke et al., 2002). Results have been mixed with some studies 
failing to demonstrate long-term benefits for the use of MI, and others suggesting MI 
may be an effective addition to other treatment approaches. Two studies exploring the 
use of MI to promote exercise and reduce hyperlipidemia found that while MI resulted 
in significant improvements, outcomes were not significantly different from those 
obtained using treatment as normal 
 163 
Harland and colleagues (1999) compared effectiveness of brief (one 40 minute 
session) and intensive (twelve 40 minute sessions) MI to patients recruited at general 
practice visits. All participants received baseline assessment results, written 
information, and brief advice comparing their results to recommendations. At 12 weeks, 
treatment was more effective than control in promoting improvements in self-reported 
total, moderate and vigorous physical activity, however, there was no significant 
difference between treatment conditions. Increased physical activity levels were not 
maintained and at 1-year follow-up there were no differences between control and 
treatment conditions. This study provides limited support for the efficacy of MI in 
increasing physical activity in the short-term and suggests that the intensity of treatment 
did not influence treatment outcome.  
 Mhurchu and colleagues (1998) found that MI was not more effective in 
improving dietary intake in patients with hyperlipidemia. All patients were assessed and 
received standard lipid-lowering dietary advice at baseline. Participants were randomly 
allocated into conditions receiving three dietetic sessions, or three MI sessions. Sessions 
were conducted at baseline, 6 weeks and 3 months. Twelve weeks after intervention 
there were significant reductions in BMI, total cholesterol, tricylglycerols and ratio of 
total cholesterol to HDL-cholesterol, and an increase in HDL-cholesterol levels from 
baseline, and self-reported energy, fat, carbohydrate and cholesterol levels in both MI 
and standard intervention groups. A third study, conducted by Woollard and 
colleagues (1995), found that MI was differentially effective across health behaviours. 
They compared low (1 face to face session and five 15-minute phone calls) and high (6 
face to face sessions) intensity MI to treatment as usual in general practice. The 
intervention aimed to improve hypertension and targeted weight loss, reduction in 
smoking and alcohol consumption, reduced dietary intake of fat and salt, and increased 
physical activity. Reduction in systolic and diastolic blood pressure and weight occurred 
in the high intensity MI condition, while alcohol and sodium intakes reduced in the low 
intensity MI condition. Smoking and physical activity did not change in treatment or 
control conditions. These findings suggest a differential effect of MI intensity across 
various health behaviours.  
 The only study exploring the impact of the addition of MI to a standard 
behavioural weight loss intervention demonstrated the effectiveness of MI in improving 
treatment compliance and outcome(Smith, Kratt, Heckemeyer, & Mason, 1997). Smith 
and colleagues (Smith, Kratt et al., 1997) explored the effectiveness of a 16-session 
group behaviour weight loss intervention, with and without 3 individual sessions of MI, 
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for 22 older (50+ years) women with Type 2 diabetes. The group behavioural 
intervention included a range of behavioural strategies aimed at promoting moderate 
calorie restriction, fat intake reductions, increased physical activity and self-monitoring 
of blood glucose. Half of participants also received three individual MI session, one 
prior to treatment commencement and two mid-treatment.  
Participants allocated to the MI condition demonstrated better glucose control, 
higher attendance, and more self-monitoring of dietary intake and blood glucose levels. 
There was also a non-significant trend for these individuals to exercise more and record 
caloric intake more thoroughly. Both groups lost significant amounts of weight, the MI 
condition lost more weight but this difference was not statistically significant (Smith, 
Kratt et al., 1997). Given the design of this study, it is not possible to determine if the 
improved effects were the result of additional therapist time, the opportunity for 
individual contact with the therapist, or the MI intervention itself. The results of this 
study warrant further exploration of these factors, and the use of MI to improve 
outcomes in weight loss interventions.  
 Combined these studies suggest that MI is not more effective than treatment as 
usual in the promotion of healthy eating and increased physical activity. However, 
results do support the use of MI to enhance treatment compliance in behavioural weight 
loss intervention programs. The complexity of behavioural changes required for weight 
loss, combined with failed previous weight loss attempts are likely to result in 
considerable ambivalence. MI also allows the therapist to tailor intervention and 
promote a greater self-control and therefore satisfaction with treatment when combined 
with standardised BT weight loss interventions. These results suggest that MI may also 
improve treatment adherence and outcomes in cognitive behavioural weight loss 
interventions (DiLillo, Siegfried, & Smith West, 2003).  
 
Motivational interviewing with adolescents. 
While there is considerable interest in the use of MI with young people, little 
empirical literature exists in this area (Baer & Peterson, 2002). MI holds promise for 
promoting initial engagement, treatment adherence, retention and improved outcomes in 
adolescent intervention. The non-judgmental and non-confrontational style of MI, with 
a focus on exploring ambivalence, promoting autonomy, and working towards the goals 
of the individual, seem well suited to the developmental tasks of adolescence.  While 
the general style of MI seems appropriate for adolescents, adjustments may be 
necessary to account for their unique developmental and psychological characteristics. 
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For example, adolescents may require greater structure, more concrete examples, and 
focus on more immediate emotional and interpersonal factors than the typical adult 
client (Baer & Peterson, 2002; Channon, Huws-Thomas, Gregory, & Rollnick, 2005; 
Channon, Smith, & Gregory, 2003; Tober, 1991).  
To date, the literature on the use of MI with adolescents has largely focused on 
substance use. Typically, the adolescent participants in these studies have already 
initiated drug taking behaviour. Many MI studies are based on opportunistic 
interventions conducted in hospital emergency rooms and medical settings. The MI 
aspect of these interventions generally involves the provision of assessment feedback 
about risk behaviour (Baer & Peterson, 2002).  
 Colby and colleagues (Colby et al., 1998; Colby et al., 2005) have compared the 
effectiveness of 30-minute MI session or a 5-minute brief advice session in promoting 
smoking cessation in adolescents. Parents completed assessments but were not involved 
in the intervention. Smoking dependence had reduced in both groups, but the number of 
cigarettes smoked, and the number of days smoking had not changed, the MI group had 
significantly more abstinent adolescents than the brief advice group. There were no 
group differences in attempts to quit or readiness to change (Colby et al., 1998). In the 
second study, participants were randomly allocated to receive a 30 minute face-to-face 
MI session and a 15-20 minute booster MI phonecall, or a 5 minute face-to-face brief 
advice session and a brief reminder phonecall. Biochemical assessments indicate that 
the MI group had reduced the number of cigarettes. Self-report data indicated that more 
MI participants were abstinent at 6 months but this was not supported by biochemical 
data (Colby et al., 2005).  
 Brown and colleagues (Brown et al., 2003) also found minimal effects of MI on 
smoking behaviours. Adolescent inpatients in a psychiatric hospital were offered two 45 
minute MI sessions or 5 -10 minutes of brief advice to quit smoking. Participants 
indicating an intention to quit were also offered transdermal nicotine replacement 
(TNR) patches. Despite greater increases in self-efficacy, those in the MI conditions did 
not differ from those in the brief advice condition in terms of quit attempts, acceptance 
of TNR patches, number of cigarettes smoked, days smoking, abstinence or intent to 
change. There was, however, an interaction effect between treatment condition and 
intention to change. MI increased intention to change in those with low intention, and 
reduced intention to change in those with high intentions (Brown et al., 2003).  
Similar research has been conducted with adolescents in emergency room 
following alcohol related event (Monti et al., 1999). Patients were randomly allocated to 
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receive either 35- to 40-minute MI or 5-minute standard care. Both interventions were 
conducted without family members present. Both groups reported significant reductions 
in alcohol consumption. Those allocated to the MI condition were less likely to drink 
drive, less likely to have sustained an alcohol related injury, and reported fewer alcohol 
related problems but did not report less alcohol consumption.  
Combined these studies suggest that while MI was more effective than brief 
advice in increasing the intention to change and harm minimisation, it was not more 
effective than standard care in reducing consumption or promoting abstinence. Those in 
the MI condition were more motivated to quit but had not succeeded. Findings suggest 
that adolescents required additional skills and resources to convert motivation into 
behaviour change. Thus, the pairing of MI with a skills-based intervention, for example 
BT or CBT, is indicated.  
This suggestion is supported by the findings of Aubrey (1998) indicating 
improved outcomes in adolescents attending an MI session prior to standard care. All 
participants completed a comprehensive assessment and half the participants were then 
randomly allocated to attend a 30- to 60-minute MI session. Standard treatment 
counseling was made available to all participants and all were encouraged to attend. 
Those in the MI condition were more likely to attend standard treatment, more likely to 
be abstinent, and had less days using than those who did not receive MI (Aubrey, 1998).  
Research designs used in these studies do not allow for assessment of MI 
relative to an intervention offering a comparable amount of therapist contact. Therefore 
it is not possible to determine if improved outcomes are a result of the MI intervention 
or increased therapist contact. These limitations were addressed in a large scale multi-
site study exploring the impact of a range of interventions on cannabis use in 
adolescents. Dennis and colleagues (Dennis et al., 2004; Dennis et al., 2002) randomly 
allocated 600 cannabis using adolescents to one of five theoretically based, empirically 
grounded, manualised treatment conditions; (1) MI/CBT 5, (2) MI/CBT 12, (3) 
multidimensional family therapy (MFT), (4) community reinforcement approach 
(CRA), or (5) family support network (FSN). This is one of the few trials in which 
attempts were made to control for therapist contact, and to compare MI to therapeutic 
interventions rather than brief advice, in the treatment of adolescents. 
The first condition MI/CBT 5 (Sampl & Kadden, 2001 cited in Dennis et al., 
2004; Dennis et al., 2002) included two MI sessions aimed at motivating behaviour 
change, and three CBT sessions aimed at learning skills to reduce cannabis use and 
prevent relapse. The second condition MI/CBT 12 included MI/CBT 5 plus seven 
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additional group CBT sessions (Webb, Scudder, Kaminer, Kadden & Tawfik,  2002 
cited in Dennis et al., 2004; Dennis et al., 2002) targeting improved problem solving, 
management of emotions, planning for high risk situations and coping strategies.  
The MFT condition included 12 sessions of treatment working with adolescents 
and their families on relationships and adolescent functioning in social settings. The 
CRA was an individualised behavioural intervention with both parents and adolescents 
offered treatment aimed at changing behavioural antecedents for cannabis use and 
increasing parental support for abstinence. Finally, participants in the FSN condition 
received home visits, parent education and case management support (Dennis et al., 
2002).  
 The study was conducted in two stages with the first trial comparing MI/CBT 5, 
MI/CBT 12 and FSN, and trial two comparing MI/CBT 5, CRA and MFT. In the first 
trial MI/CBT 5 (27%) resulted in significantly higher recovery rates than FSN (22%) 
and MI/CBT 12 (17%). CRA (34%), MET/CBT 5 (23%) and MFT (19%) did not differ 
significantly in the second trial (Dennis et al., 2004). A cost effectiveness analysis 
indicated that MI/CBT 5 and MI/CBT 12 were the most cost effective interventions in 
the first trial, and CRA and MI/CBT 5 the most cost effective in the second. These 
results demonstrate support for the effectiveness of MI combined with CBT in 
producing behaviour change in adolescents. However, the effectiveness of MI alone is 
not assessed. Results also suggest that the addition of a 7-session group intervention to a 
brief MI/CBT intervention does not improve treatment effectiveness. In this study initial 
MI/CBT sessions were conducted on an individual basis while extra CBT sessions were 
conducted in a group format. It may be that group format of the additional CBT 
intervention negatively impacted on effectiveness.  
 Only a small number of studies have assessed the efficacy of MI in improving 
dietary behaviour in adolescents. MI was successfully used to ‘increase and renew’ 
adherence to dietary guidelines in a long-term study aimed at reducing dietary fat and 
cholesterol in children and adolescents. Researchers noted a reduction in compliance as 
participants reached adolescence, and offered two MI session in an attempt to redress 
this (Berg-Smith et al., 1999). Improvements in fat and cholesterol intake, increased 
adherence to dietary guidelines and increased readiness to change were observed three 
months after the intervention, however the lack of a control group limits the 
interpretations of these findings.  
 MI has also been used to improve glycaemic control in adolescents with 
diabetes. Adolescents in contemplation, preparation or action stages of change were 
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offered MI session over a 6 month period, those in precontemplation and maintenance 
were excluded from the study. Participants attended 1 to 9 sessions (M = 4.7) and the 
adolescent chose whether parents were present. Data on parental attendance was not 
reported. Significant improvement in glycaemic control, and reductions in adolescent 
reports of fear of hypoglycaemia and the negative impact of living with diabetes were 
evident following MI (Channon et al., 2003).  The authors report no change in a 
comparison group that did not receive MI, however, details of the comparison groups 
were not provided. 
The findings of these studies suggest that MI alone is more effective than briefer 
advice and standard care in improving intention to change. Improvements in harm 
minimisation, self-reported substance use, dietary intake and diabetes management have 
also been observed, however it is not possible to determine whether improved outcomes 
were the result of MI or increased therapist contact. Motivational interviewing did 
consistently result in improved readiness to change, however, these intentions did not 
result in behaviour change. These findings suggest that outcomes may be improved if 
MI is used to enhance motivation prior to an intervention aimed at teaching strategies to 
promote behaviour change. Research exploring the treatment of cannabis use suggests 
that combining MI with CBT in the treatment of adolescents  is an effective intervention 
(Dennis et al., 2004; Dennis et al., 2002).  
Further research is required to explore the use of MI with adolescents. Currently, 
adolescent MI interventions have focused on alcohol and other drug use, MI may be 
effective in improving retention and outcome in treatments for a range of other 
behaviours in adolescents (Baer & Peterson, 2002). Research is also required to 
determine the role of parents in adolescent MI interventions. While the results of a small 
number of studies suggest that MI may be effective in changing parenting behaviour 
(Dishion, Nelson, & Kavanagh, 2003; Emmons et al., 2001; Rao, 1999) research has not 
explored role of parents in MI interventions targeting adolescents. Given the emphasis 
MI places on intrinsic motivations and the impact of interpersonal interactions on 
motivation it may be that parents should not be involved in MI targeting adolescents 
(Tober, 1991). However, if the role of parents in promoting adolescent behaviour 
change is well recognised (Sanders, 1998) and parent involvement will be essential if 
family change is desired (Lask, 2003). The optimal style of parental involvement in MI 
warrants further research as parent involvement has important implications for the 
effectiveness of MI in adolescents.  
 169 
 
Motivational Interviewing and the Transtheoretical Model 
It is not surprising that MI and TTM are commonly linked given their many 
similarities. Both view change as a natural progression from ambivalence, to intention, 
and finally to behaviour change. Both recognise the effort involved and the importance 
of motivation in behaviour change. Many claim that MI and TTM are a natural fit, with 
TTM offering an explanation for behaviour change, and MI providing strategies to 
facilitate movement through this process (DiClemente & Velasquez, 2002).  
Despite these commonalities, and the frequency with which MI and TTM 
coexist in the literature, there is little empirical evidence to support their connection 
(Wilson & Schlam, 2004). The TTM indicates that MI is particularly useful in the early 
stages of change, and that the strategies promoted in each phase of MI can be matched 
to the TTM stages of change such as in MET (DiClemente & Velasquez, 2002; Wilson 
& Schlam, 2004). However, the TTM stages have not been found to be predictive of MI 
treatment outcomes, treatment matching studies (e.g., Project MATCH Research Group, 
1997) have failed to demonstrate improved treatment outcomes when treatment is 
matched to TTM stage (Burke et al., 2002), and MI has been found to be useful 
regardless of stage (Wilson & Schlam, 2004). Thus, while MI and TTM are often 
linked, there is little empirical evidence relating the two. The efficacy and utility of one 
is not dependent on the other (Wilson & Schlam, 2004). 
 
Conclusions 
Biological, psychological and social factors have important influences on health 
behaviours and outcomes. Psychological factors identified as influential in health 
behaviour acquisition and problem behaviour cessation, include recognition and 
consideration of the pros and cons of change, confidence in ones ability to change, 
having an intention to change, and being ready to make necessary change. MI is an 
approach to clinical intervention that specifically targets each of these psychological 
factors. It is particularly indicated in the treatment of difficult disorders and patient 
groups where ambivalence regarding change and resistance to treatment is common. 
While poor research methodology limits the certainty with which conclusions can be 
drawn from this research, a number of trends were evident. MI appears to be better than 
no treatment, or standard brief medical advice, in improving intention to change. MI is 
not more effective than CBT in promoting behaviour change. The addition of MI to a 
standard behaviour weight loss intervention improved outcomes. Finally, MI paired 
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with CBT is more effective than alternative theoretically based and empirically 
supported interventions in promoting adolescents behaviour change. These findings 
suggest that MI combined with CBT may be an effective intervention for the treatment 
of overweight and obesity in adolescents. Methodologically sound research is required 
to explore this hypothesis.  
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CHAPTER 7  
STUDY 1: BODY WEIGHT AND PSYCHOSOCIAL FACTORS IN ADOLESCENTS 
 
Aims 
This study aimed to explore the psychosocial factors relating to body weight and 
body weight perceptions in adolescents and their parents. The first aim of the study was 
to explore the relationships between psychosocial factors and actual and perceived body 
weight in adolescents. The second aim was to explore the relationships between parent 
psychosocial factors and actual and perceived adolescent body weight. A range of 
psychosocial factors, including weight perceptions, body dissatisfaction, weight 
concerns, psychopathology and psychosocial functioning, were included in an attempt 
to redress the dearth of information regarding the relationship between psychosocial 
factors and body weight in a non treatment seeking sample of adolescent and their 
parents.  
 
Methods 
Participants 
The sample comprised 69 male and 92 female adolescents. Adolescent and 
parent participants were recruited by students enrolled in third year psychology subjects 
at RMIT University in 2002 and 2003. The age of respondents ranged from 12.1 to 18.9 
years (M = 16.3, SD = 1.8). While data were obtained from adolescents in year 7 to 12, 
approximately half of the participants were in year 11 or 12. Available Australian 2003 
population data (e.g., Australian Bureau of Statistics, 2003) for demographic 
information is included in brackets following each demographic variable of interest.  
The majority of adolescent participants were Australian born (85%) and 
identified themselves as Australian (75%; Australia 76%). The sample also included 
adolescents identifying with European (15%), Asian (3%) and other (6%) ethnic groups. 
The majority of adolescents (90%; Australia 84%) reported that English was the main 
language spoken at home. No adolescents identified themselves as being of Aboriginal 
or Torres Strait Island origin (Victorian 6.1%). Twenty percent of adolescents reported 
that they had health problems (Australian 78%), and 16% reported that they were 
currently taking medication. The majority of adolescents reported having good to 
excellent physical (84.9%) and mental (87.2%) health (Australia 90%).  
The parent sample comprised 140 parents. Most parent respondents were 
biological mothers (80%), however, a number of questionnaires were completed by 
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fathers (17%), and foster/step mothers (3%). The majority of parent participants were 
Australian born (62%) and identified themselves as Australian (70%; Australian 76%). 
The sample also included parents identifying with European (18%), Asian (3.4%), and 
other (8.3%) ethnic groups. No parents identified themselves as being of Aboriginal or 
Torres Strait Island origin (Victorian 6.1%). Forty percent of parents had university 
qualifications (Australian 17%) and 20% TAFE or trade qualifications (Australian 
22%). A further 12% had completed high school (Australian 20%). The majority of 
parent respondents (81%) were in paid employment (Australian 60% two parent 
families both parents are employed; 52% of one parent families one parent employed); 
of those employed 63% were full time workers. Parent respondents also reported on 
their partner’s ethnic background, education and employment. Partners had slightly 
higher levels of education (44% university educated), employment (85%) and full time 
employment (75%) than respondents. 
Most parent respondents were married or in defacto relationships (88%; 
Australian 78%) while 9% (Australian 22%) were divorced or separated and 2% had 
never married. The majority of parents reported that their adolescent lived with both 
biological parents (80%) while14% of adolescent lived with only one parent and 7% 
were living in a step family (Australian 78% children live with two parents, 22% with 
on parent). The majority of parents reported having good to excellent physical (77.2%) 
and mental (89.7%) health (Australian 90%). Of those reporting family income (79%), 
5% of families were earning less than $25 000, 23% were earning between $25 001 and 
$50 000, 30% were earning between $50 001 and $70 000, and 42% were earning more 
than $70 000 per annum (Australian median weekly parental income for couple families 
is $60 684, for single parents is $21 424). 
 
Materials 
Third year psychology students at RMIT University were provided with written 
information outlining the process of recruiting adolescent and parent participants 
(Appendix B). Parent and adolescent participants received a plain language statement 
(Appendix C), a consent form (Appendix D), and the survey booklets. The parent and 
adolescent survey batteries measured demographic information, knowledge and beliefs 
about excess weight, body image and dissatisfaction, psychopathology and psychosocial 
functioning.  
The adolescent survey battery took approximately 1½ hours to complete. It 
included measures of health and weight information, psychosocial factors, 
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psychopathology, and family interactions. The instruments chosen to measure these 
variables are listed in Table 3. A detailed description of each measure follows. 
 
Table 3: Summary of Adolescent Completed Measures 
 
Background/Demographics 
Adolescent Health and Weight History Survey (AHWHS) 
Psychosocial Functioning 
Rosenberg Self-Esteem Scale (RSE) 
Perceived Social Support Scale (PSS) 
Family and Friend Influence on Health Behaviour Scale – Adol. Version (FFIHB) 
Psychopathology 
Depression Anxiety Stress Scale (DASS) 
Adolescent Dieting Scale (ADS) 
Family Functioning 
Parent-Adolescent Communication -Adolescent Scale (PACS – A) 
Family Problem Solving Communication Index – Adolescent Scale (FPSCI – A) 
  
The parent survey battery took approximately one hour to complete. It included 
measures of health and weight information, psychosocial factors, psychopathology, and 
family interactions. The instruments chosen to measure these variables are listed in 
Table 4. A detailed description of each measure follows. 
 
Background/Demographics 
Health and weight history, demographic and background information were 
obtained using the Parent and Adolescent Health and Weight History Surveys 
(PHWHS; AHWHS). These surveys were designed specifically for the purpose of this 
study. They were adapted from The Personal and Health History Questionnaire and The 
Weight History Questionnaire developed for use with adults by St Jeor (1997). These 
adapted surveys provided general demographic information such as age and ethnic 
background and information about mental and physical well-being. Details of self- 
reported height, weight, weight perception, body dissatisfaction and previous weight 
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loss attempts were also collected in this survey. Copies of the PHWHS and AHWHS are 
included as Appendix E and F respectively.   
 
Table 4: Summary of Parent Completed Measures 
 
Background/Demographics 
Parent Health and Weight History Survey (PHWHS) 
Psychosocial Functioning 
Rosenberg Self-Esteem Scale (RSE) 
Psychopathology 
Depression Anxiety Stress Scale (DASS) 
 
Family Functioning 
Parent-Adolescent Communication -Parent Scale (PACS – P) 
Family Problem Solving Communication Index – Parent Scale (FPSCI – P) 
 
Psychosocial Functioning 
The Rosenberg Self-Esteem Scale (RSE, Rosenberg, 1965) was used as the 
measure of global self-esteem for both adolescents and parents. It was developed as a 
measure of the individual’s feelings of self-worth. The RSE includes 10 items and 
requires participant to indicate their level of agreement to each item on a 4-point Likert 
scale ranging from 1 ‘strongly agree’ to 4 ‘strongly disagree’. A high score on the RSE 
indicates a positive self-attitude while a low score indicates a negative attitude towards 
the self. The RSE has been extensively used in both the adolescent and adult literature. 
The RSE has acceptable psychometric properties (McCarthy & Hoge, 1982; Rosenberg, 
1965). 
The Perceived Social Support Measure (PSS, Procidano & Heller, 1983) was 
used as a measure of the individual’s perceptions of the adequacy of their social 
support. The PSS consists of two scales, one referring to social support from friends 
(PSS-Fr), and the other to family social support (PSS-Fa). Each scale contains 20 
statements describing feelings or experiences common in relationships. Respondents 
were asked to answer ‘yes’, ‘no’ or ‘don’t know’ to indicate whether they believed each 
of these forms of support occur in their family and friend relationships. A high score on 
a PSS scale indicates high perceived social support. While the scale was developed for 
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an adult population its ease of reading and comprehension deem it appropriate for the 
current sample of adolescents (Procidano & Heller, 1983). This survey has acceptable 
psychometric properties (Lyons, Perrotta, & Hancher-Kvam, 1988; Procidano & Heller, 
1983) and has been widely used in a range of populations including adolescents (e.g.: 
Gavazzi, 1994).  
The Family and Friend Influence Health Behaviour Survey (FFIHB) is a 
measure of the influence of family and friends on the young person’s adoption of health 
behaviour. In the absence of an available measure it was developed for the purpose of 
this study to measure social support specifically targeted at healthy eating and physical 
activity. The FFIHB is based on the Family Influences Health Behaviour Scale which 
has acceptable psychometric properties (Redding et al., 1998). The FFIHB has four 
scales, family support for healthy eating, family support for physical activity, friend 
support for healthy eating, and friend support for physical activity. A high score on the 
FFIHBQ scales indicates strong support. A copy of the FFIHB and scoring information 
is included as Appendix G. 
 
Psychopathology 
Parent and adolescent general psychopathology was measured using the 
Depression Anxiety and Stress Scale (Lovibond & Lovibond, 1995). The DASS is a 
self-reported measure of state depression, anxiety and stress.  Each scale includes 14 
items, respondents were asked to use a 4-point severity/frequency scale to rate the 
extent to which they had experienced each of these states over the past week. A high 
score on any scale indicates a high prevalence of the core symptoms of the emotional 
disturbance measured by the scale. The DASS has acceptable psychometric properties 
(Brown, Chorpita, Korotitsch, & Barlow, 1997; Lovibond & Lovibond, 1995). It has 
been used with both non-clinical and clinical samples (Antony, Bieling, Cox, Enns, & 
Swinson, 1998; Brown et al., 1997). While the survey was developed for use with adults 
the authors indicate that it is appropriate for use as a screening tool with adolescents 
(Lovibond & Lovibond, 1995).  
Adolescent eating and weight specific psychopathology was measured using the 
Adolescent Dieting Scale(Patton et al., 1997). The ADS lists eight common dieting 
behaviours to which respondents are required to indicate how often they use each of 
these strategies using a 4-point Likert scale ranging from 0 ‘seldom or never’ to 3 
‘almost always’. High scores on the ADS indicate more dieting behaviours. This survey 
differs from other dieting measures as it does not include extreme weight control 
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strategies more characteristic of eating disorders, thus it allows for identification of sub-
clinical dieting evident in non-clinical populations (Patton, Selzer, Coffey, Carlin, & 
Wolfe, 1999; Patton et al., 1997).   
 
Family Functioning 
Family interaction and communication surveys were completed by both 
adolescents and parents. These measures were added to the survey in 2003 when further 
exploration of the literature indicated that parent-adolescent communication may be an 
important factor in overweight and obesity and its management.  Family communication 
was measured using the Parent-Adolescent Communication Scale (Barnes & Olsen, 
1982). This 20-item, true/false, adolescent and parent rated survey was designed to 
assess communication between parent and adolescents. The survey provides measures 
of open family communication and problems in family communication. Ten items 
contribute to each scale with high scores indicating positive communication patterns. 
The open family communication scale provides an indication of the freedom of 
expression, understanding and satisfaction during family communications. The problem 
communication scale focuses on negative interaction styles and constraints in 
communication. Scale scores can be summed to provide a total family communication 
score. Norms are available for adolescent, mother and father completed surveys (Barnes 
& Olsen, 1982). The survey has acceptable psychometric properties (Barnes & Olsen, 
1982; Barnes & Olson, 1985; Jackson, Bijstra, Oostra, & Bosma, 1998).  
The Family Problem Solving Communication Index (McCubbin, McCubbin, & 
Thompson, 1988) was included as a measure of problem solving and coping during 
family interactions. This 10-item survey required respondents to record on a 4-point 
Likert scale, the degree to which each statement was characteristic of their family’s 
pattern of communication. The survey has two scales measuring incendiary and 
affirming communication. A high score on the Incendiary Communication Scale 
indicates high levels of problematic communication styles that inflame a difficult 
interaction. A high score on the Affirming Communication Scale indicates high levels 
of supportive communication styles that calm a difficult interaction, communication. 
The FPSC has acceptable psychometric properties (Leske & Jiricka, 1998; McCubbin et 
al., 1988).   
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Procedure 
Approval for the project was obtained from the RMIT University Human 
Research Ethics Committee (Appendix H). All students enrolled in third year 
psychology subjects at RMIT University in 2002 and 2003 were asked to recruit at least 
two parent-adolescent pairs to complete the survey. Students were asked to recruit any 
adolescent they knew that fell within the age range and their parent. They were 
instructed to approach the parent first, provide them with the plain language and consent 
form, and if they consented to participate to then approach the adolescent. They were 
instructed that voluntary written informed consent must be obtained from both parents 
and adolescents. Parents and adolescents were asked to complete their surveys and 
return them, sealed in an envelope, to the student. Consent forms were sealed in a 
separate envelope to ensure that identifying information was not associated with 
responses. Students then returned the sealed envelopes in their tutorial.  
 
Results 
To ensure accuracy of survey scores, all questionnaires were scored by two 
independent scorers. Where there were discrepancies between scorers the scales were 
scored a third time, by the second scorer, prior to data entry. Parent and adolescent 
responses to demographic questions were compared to ensure that paired parent and 
adolescent questionnaires were referring to the same adolescent. Where paired 
questionnaires reported discrepancies in basic demographic information (i.e., age, 
gender, school year) parent questionnaires were removed from the data set.  A number 
of families only provided adolescent data as parents chose not to complete the 
questionnaire.  
Data were analysed using SPSS 13. Testing for the assumption of normality 
indicated that some measures were approximately normally distributed while others had 
a notable skew. When indicated transformations were conducted, however, they resulted 
in only minor improvements in the normality of distributions. Therefore to aid in 
interpretation, and given a general robustness to violations of normality in large 
samples, an apriori decision was made to use untransformed variables in all analyses 
and interpretation. Scatter plots were analysed visually to assess the presence of non 
linear relationships between BMI-for-age z-scores and psychopathology and 
psychosocial functioning scores. No non-linear relationships were evident in the scatter 
plots.  
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Given that the study was exploratory in nature and aimed to identify variables of 
interest for future study, adjustments to alpha levels were not made to control for the 
inflation in the risk of Type 1 error resulting from multiple comparisons. Pearson’s 
correlations (r) were used to measure the relationships between variables measured on 
an interval or ratio scale. Spearman’s rho (rs) was used to measure relationships when 
one or more variables were measured on a Likert (ordinal) scale. Point bi-serial 
correlations (rρb) were used to measure relationships when one or more variables were 
dichotomous. Statistically significant results are highlighted within tables.  
In addition to analysing data for the sample as a whole, analysis were conducted 
separately for males and females to explore the impact of gender differences in 
physiological and socio-cultural factors relevant to body weight. In the results section, 
all adolescent reported data are described first followed by all parent reported data. In 
the discussion that follows adolescent and parent reported data are combined to provide 
an integrated discussion of parent and adolescent results for each area of interest.  
 
Adolescent Reported Data 
 Adolescent reported data was used to assess weight status, compare different 
approaches to the classification of overweight and obesity, and assess the accuracy of 
adolescent’s weight perceptions. The relationships between actual and perceived body 
weight and adolescent body image, body dissatisfaction, psychopathology and 
psychosocial functioning were then explored. 
 
Weight Status 
Self-reported height and weight were used to calculate adolescent body mass 
index (BMI). Six adolescents (4%) did not provide weight information and 20 (12%) 
did not provide height information. Therefore, adolescent BMI could not be calculated 
for 22 (14%) adolescent participants. Eighty-six percent of parents reported adolescent 
height and 93% reported adolescent weight. Parent and adolescent reports of height [r 
(N = 111) = .99, p < .001], and weight [r (N = 126) = .99, p < .001] were strongly 
correlated. Therefore, if the adolescent had not reported height and weight information, 
and parent reports of adolescent height and weight were available, parent reports were 
used in BMI calculations. When parent data was used to substitute adolescent missing 
data, BMI could be calculated for 91% of adolescents. This information was also used 
to calculate adolescent BMI-for-age z-scores and BMI percentiles for age and gender 
based on the United States of America (USA) Centres for Disease Control (CDC) BMI-
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for-age data (Centres for Disease Control, 2002). Descriptive statistics for these 
anthropometric measures are reported in Table 5.  
 
Table 5: Descriptive Statistics for Self-Reported Anthropometric Measures 
 Sample Males Females 
 N M SD N M SD N M SD 
 (Min, Max) (Min, Max) (Min, Max) 
Height (m) 149 1.67 0.11 63 1.74 0.11 86 1.63 0.07 
 (1.38, 2.01) (1.42, 2.01) (1.38, 1.77) 
Weight (kg) 158 62.90 13.03 67 68.76 13.56 91 58.50 10.77 
 (30.00, 104.00) (37.00, 104.00) (30.00, 97.80) 
BMI (kg/m2) 147 22.22 3.63 62 22.79 3.87 85 21.80 3.41 
 (15.63, 40.67) (15.63, 40.67) (15.75, 34.65) 
BMI z-score 147 0.30 0.88 62 0.40 0.91 85 0.22 0.86 
 (-1.89, 2.69) (-1.89, 2.69) (-1.52, 2.13) 
BMI percentile 147 59.25 26.81 62 63.14 26.66 85 56.42 26.70 
 (2.90, 99.60) (2.90, 99.60) (6.40, 98.30) 
 
Adolescent weight status was determined using both the Australian reference 
standard BMI cut-off points (Cole et al., 2000) as recommended for research purposes 
(National Health and Medical Research Council, 2003b), and the 85th (overweight) and 
95th(obese) percentiles based on the US CDC data (Centres for Disease Control, 2002) 
as recommended for treatment purposes. While both classification systems resulted in a 
similar percentage of adolescents being classified as obese, the Australian reference 
standard BMI cut-off points resulted in more adolescents being classified as overweight, 
and less classified as normal weight, in comparison to the CDC percentile classification 
system. This data is summarised in Figure 11.   
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Error! Not a valid link. 
Figure 11. Adolescent weight status based on BMI cut-off and BMI percentiles. 
 
Ninety-three percent of adolescents were consistently classified by BMI cut-off 
and BMI percentiles. As can be seen in Table 6, all participants identified as normal 
weight or obese using BMI cut-off were similarly classified by BMI percentile. 
However, 30% of those classified as overweight by BMI cut-offs were classified as 
normal weight, and one participant as obese, by BMI percentiles. Cohen’s kappa 
indicated positive agreement between the two classification systems ( (N =147) = .80, 
p < .001). 
 
Table 6: Comparison of Weight Status Classifications Based on Cut-Offs and 
Percentiles 
 BMI Percentile  
BMI Cut-Off Normal Overweight Obese Total 
Normal 108 0 0 108 
Overweight 10 22 1 33 
Obese 0 0 6 6 
Total 118 22 7 147 
 
Comparisons of the Australian reference standard BMI cut-off points and the US 
CDC percentiles were also conducted separately for males and females. Both 
classification systems resulted in similar percentages of females in each of the weight 
categories. However, BMI cut-off resulted in less males being classified as normal 
weight, and more classified as overweight, in comparison to the CDC percentile 
classification system. This data is summarised in Figure 12.   
 
 
Error! Not a valid link. 
Figure 12. Weight classification based on BMI cut-off and BMI-for-age percentiles for 
males and females. 
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Crosstabulations were also conducted separately for males and females. Eighty-
seven percent of males were consistently classified by BMI cut-off and BMI percentiles. 
As can be seen in Table 7, all males identified as normal weight or obese using BMI 
cut-off were similarly classified by the BMI percentile. However, 36.9% of those 
classified as overweight by BMI cut-offs were classified as normal weight, and one 
participant as obese, by BMI percentiles. Cohen’s kappa indicated positive agreement 
between the two classification systems ((N =62) = .70, p < .001) for males. 
Ninety-six percent of females were consistently classified by BMI cut-off and 
BMI percentiles. All females identified as normal weight or obese using BMI cut-offs 
were similarly classified by BMI percentile. However, 21.4% of those classified as 
overweight by BMI cut-offs were classified as normal weight by BMI percentiles. 
Cohen’s kappa indicated positive agreement between the two classification systems 
((N =85) = .89, p < .001) for females. This data is displayed in Table 8.  
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Table 7: Comparison of Weight Status Classifications Based on Cut-Offs and 
Percentiles for Males 
 BMI Percentile  
BMI Cut-Off Normal Overweight Obese Total 
Normal 41 0 0 41 
Overweight 7 11 1 19 
Obese 0 0 2 2 
Total 48 11 3 62 
 
 
Table 8: Comparison of Weight Status Classifications Based on Cut-Offs and 
Percentiles for Females 
 BMI Percentile  
BMI Cut-Off Normal Overweight Obese Total 
Normal 67 0 0 67 
Overweight 3 11 0 14 
Obese 0 0 4 4 
Total 70 11 4 85 
 
Weight Perceptions 
Adolescents classified their own weight status using a 4-point Likert scale. The 
majority of adolescents classified themselves as normal weight (71%), 8% of 
participants believed they were underweight, 19% believed they were overweight and 
less than 1% indicated that they were obese. A higher percentage of females reported 
that they were overweight while a higher percentage of males reported that they were 
normal or underweight. This data is summarised in Figure 13. There was a positive 
relationship between BMI-for-age z-score and weight perception for the sample as a 
whole [r (N = 145) = .47, p < .001], and for males [r (N = 61) = .46, p < .001] and 
females r (N = 84) = .55, p < .001] separately. This indicated that adolescents with a 
higher BMI-for-age z-score perceived themselves as heavier. 
 183 
 
Error! Not a valid link. 
Figure 13. Weight classifications based on self-perception. 
 
 As the Australian reference standard BMI cut-off points (Cole et al., 2000) are 
recommended for research purposes this classification system is used in all remaining 
analyses. A method for identifying underweight adolescents based on BMI was required 
to allow comparisons between perceived and actual weigh category. The Australian 
reference standard BMI cut-off points do not provide a BMI cut-off for underweight 
(National Health and Medical Research Council, 2003b). Cole (T.J. Cole, personal 
communication, September 27, 2005) recommends the use of BMI percentiles to 
classify underweight. Based on Cole’s recommendations the BMI percentile of 10% 
was chosen resulting in 4% of adolescents being classified as underweight. 
Adolescent perceived weight status was compared to their weight status based 
on BMI cut-offs. Only 67% of adolescents were able to correctly classify their own 
weight. As can be seen in Table 9, 83% of underweight adolescents incorrectly 
classified themselves as normal. The majority of normal weight adolescents (82%) 
correctly classified themselves; however 7% incorrectly classified themselves as 
underweight, and 11% as overweight. Only 41% of overweight adolescent correctly 
classified themselves, the majority of overweight adolescents (53%) believed they were 
normal weight. All obese adolescents reported that they were overweight, not obese. 
Cohen’s kappa indicated positive agreement between the two classification systems 
((N =145) = .26, p < .001).  
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Table 9: Comparison of Weight Status Classifications Based on Cut-Offs and Self-
Perception 
 Self-Perception 
BMI Cut-Offs Underweight Normal Overweight Obese Total 
Underweight 1 5 0 0 6 
Normal 7 83 11 0 101 
Overweight 1 17 13 1 32 
Obese 0 0 6 0 6 
Total 9 105 30 1 145 
 
Crosstabulations were also conducted separately for males and females. Sixty-
three percent of males were able to correctly classify their own weight. As can be seen 
in Table 10, only 33% of underweight males correctly classified themselves with the 
remaining 67% indicating that they were normal weight. The majority (87%) of normal 
weight males correctly classified themselves, however 13% incorrectly classified 
themselves as underweight. Only 22% of overweight males correctly classified 
themselves. The majority of overweight males (66%) classified themselves as normal 
weight. All obese males reported that they were overweight, not obese. Cohen’s kappa 
indicated positive agreement between the two classification systems ((N =61) = .22, p 
= .008).  
 
Table 10: Comparison of Weight Status Classifications Based on Cut-Offs and Self-
Perception for Males 
 Self-Perception 
BMI Cut-Offs Underweight Normal Overweight Obese Total 
Underweight 1 2 0 0 3 
Normal 5 33 0 0 38 
Overweight 1 12 4 1 18 
Obese 0 0 2 0 2 
Total 7 47 6 1 61 
 
Seventy percent of females were able to correctly classify their own weight. As 
can be seen in Table 11, all underweight females incorrectly classified themselves as 
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being normal weight. The majority (79%) of normal weight females correctly classified 
themselves, however 3% incorrectly classified themselves as underweight and 17% as 
overweight. The majority (64%) of overweight females correctly classified themselves 
while the remainder (36%) classified themselves as normal weight. All obese females 
reported that they were overweight, not obese. As no females reported themselves to be 
obese, Cohen’s kappa could not be calculated.  
 
Table 11: Comparison of Weight Status Classifications Based on Cut-Offs and Self-
Perception for Females 
 Self-Perception 
BMI Cut-Offs Underweight Normal Overweight Obese Total 
Underweight 0 3 0 0 3 
Normal 2 50 11 0 63 
Overweight 0 5 9 0 14 
Obese 0 0 4 0 4 
Total 2 58 24 0 84 
 
 Participants were also asked to indicate whether they were overweight at other 
periods of their lives. Thirty-five percent of adolescents reported that they had been 
overweight during earlier life periods. Three percent of adolescents indicated that they 
were overweight as an infant, 1% as a young child and 14% as an older child. Current 
BMI-for-age z-score was significantly related to being overweight at an earlier stage of 
life for the sample, and for males and females separately. Overweight in infancy was not 
related to current BMI-for-age z-score. Being overweight as a young child was 
significantly related to current BMI-for-age z-score for the sample as a whole and for 
females but not males. Being overweight as an older child was significantly related to 
current BMI-for-age z-score for both males and females. These results indicate that 
heavier adolescents were more likely to have been overweight during childhood than 
lighter adolescents. Results are displayed in Table 12. 
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Table 12: Correlations between BMI-For-Age z-score and Being Overweight in an 
Earlier Life Stage 
 Sample Males Females 
 N rpb p N rpb p N rpb p 
Any Stage 145 .39 <.001 61 .46 <.001 84 .38 <.001 
          
Infant 143 .11 .198 60 .17 .190 83 .05 .648 
Young Child 143 .22 .007 60 .19 .139 83 .22 .049 
Older Child 143 .27 <.001 60 .29 .027 83 .34 .002 
 
Body Image 
Adolescents were also asked to report what they would like to weigh, and the 
weights they believed their doctor, family, and friends would like them to be. Doctor 
ideal weight was included as a measure of perceived healthy weight. As can be seen in 
Table 13, there was considerable variation in the degree of difference between current 
and ideal weights.  
A 2 x 5 mixed factorial ANOVA with a between subject factor of gender (male, 
female) and a within subject factor of current-ideal weights (current, self-ideal, doctor-
ideal, family-ideal, friends-ideal) was conducted to examine differences between current 
and ideal weights. The interaction between gender and current-ideal weights was 
significant [Wilks’ λ = .73, F (4, 91) = 8.44, p <.001, partial η2 = .27]. Subsequent post 
hoc analysis using Tukey’s HSD (α = .05) revealed significant differences between 
current weight and all ideal weights, and between self-ideal and doctor-ideal and self-
ideal and family-ideal weights for females but not males. All female ideal weights were 
less than their current weight.  
The effect of gender was also significant [F (1, 94) = 38.95, p <.001, partial η2 = 
.29] with females reporting lower current and ideal weights than males. The effect of 
current-ideal weights was also significant [Wilks’ λ = .74, F (4, 91) = 8.17, p <.001, 
partial η2 = .16]. Subsequent post hoc analysis using Tukey’s HSD (α = .05) revealed 
significant differences between current weight and all ideal weights, and between self-
ideal and doctor-ideal and self-ideal and family-ideal weights. Adolescent ideal weights 
were less than their current weight, and less than they believed their doctor and family 
would recommend. 
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Table 13: Descriptive Statistics for Body Weight Discrepancies Measures 
 Sample Males Females 
 N M  SD N M  SD N M  SD 
  
(Min, Max) 
  
(Min, Max) 
  
(Min, Max) 
 
Self 131 -3.01 
(-38, +15) 
7.14 51 +0.12 
(-20, +12) 
5.75 80 -5.00 
(-38, +15) 
7.26 
Doctor 103 -3.44 
(-30, +22) 
7.86 41 -1.45 
(-25, +22) 
8.35 62 -3.09 
(-30, +7) 
7.52 
Family 123 -1.90 
(-43, +22) 
7.50 47 -0.80 
(-25, +22) 
6.69 76 -2.58 
(-43, +15) 
7.93 
Friends 121 -3.06 
(-76, +13) 
9.08 46 -2.78 
(-76, +13) 
12.63 75 -3.23 
(-29, +10) 
6.05 
 
Current body weight was significantly related to all ideal weights for the sample 
as a whole and for males and females separately. That is, the higher the individual’s 
current weight, the greater their ideal weights. Discrepancies between their current 
weight and their ideal weight according to themselves, their doctor, their family and 
friends were calculated. Discrepancies between the adolescent’s current and all ideal 
weights were significantly related to BMI-for-age z-score for the sample as a whole and 
females. That is, the higher the BMI-for-age z-score the greater the discrepancy between 
current and ideal weights. For males, differences between current and ideal weights 
were significantly related to BMI-for-age z-score, for all ideal weights except friends. 
These results are reported in Table 14. 
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Table 14: Correlations between Weight and Ideal Weights, and between BMI-For-Age 
Z-Score and Current/Ideal Weight Discrepancies 
 
 Sample Males Females 
 N r p N r p N r p 
Ideal Weights          
Self 131 .84 <.001 51 .91 <.001 80 .74 <.001 
Doctor 103 .81 <.001 41 .81 <.001 62 .71 <.001 
Family 123 .82 <.001 47 .88 <.001 76 .65 <.001 
Friends 121 .75 <.001 46 .64 <.001 75 .83 <.001 
Discrepancy from Current Weight 
Self 122 .58 <.001 48 .57 <.001 74 .74 <.001 
Doctor 98 .70 <.001 39 .68 <.001 59 .78 <.001 
Family 117 .66 <.001 45 .68 <.001 72 .70 <.001 
Friends 114 .39 <.001 44 .27 .079 70 .64 <.001 
 
Given the way in which weight perceptions were measured and the varying ages 
of participants, the relationship between perceived weight status and ideal weights could 
not be calculated in a meaningful way. Differences between the adolescent’s current and 
all ideal weights were significantly related to perceived weight for the sample as a 
whole and for females and males separately. This finding indicates that the higher the 
perceived weight category, the greater the discrepancy between current and ideal 
weights. These results are reported in Table 15.  
 
Table 15: Correlations between Perceived Weight Status and Current/Perceived Ideal 
Weight Discrepancies 
 Sample Males Females 
 N rs p N rs p N rs p 
Self 130 .666 <.001 50 .589 <.001 80 .706 <.001 
Doctor 102 .707 <.001 40 .622 <.001 62 -.770 <.001 
Family 122 .583 <.001 46 .526 <.001 76 -.619 <.001 
Friends 121 .606 <.001 46 .560 <.001 75 .618 <.001 
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Silhouettes were also used to measure body image and current-ideal 
discrepancies. Adolescents were asked to select the silhouette that best represented their 
current body shape, what they would like their shape to be, and what they believed their 
doctor, family, and friends would like their body shape to be. Current shape was 
significantly related to BMI-for-age z-score for the sample as a whole and for males and 
females separately. That is, the higher the BMI-for-age z-score the larger the selected 
current body shapes. This provides support for validity of the silhouette approach to the 
measurement of weight perceptions and ideals in adolescents.  
Ideal body shapes were not significantly related to BMI-for-age z-scores for 
males. Self-and friend-ideal body shapes were significantly related to BMI-for-age z-
scores for the sample as a whole. Self-, doctor- and friend-ideal body shapes were 
significantly related to BMI-for-age z-scores for females. These relationships indicate 
that the higher the adolescent’s BMI-for-age z-score, the larger the ideal body shape. 
Differences between the adolescent’s current and all ideal body shapes were 
significantly related to BMI-for-age z-scores for the sample as a whole, and for males 
and females separately.  That is, the higher the adolescent’s BMI-for-age z-score, the 
greater the discrepancy between current and ideal body shapes. These results are 
reported in Table 16.  
 
Table 16: Correlations between BMI-For-Age Z-Score and Current/Perceived Ideal 
Body Shapes and Current/Perceived Ideal Body Shape Discrepancies 
 Sample Males Females 
 N rs p N rs p N rs p 
Current 146 .53 <.001 62 .49 <.001 84 .61 <.001 
Ideal           
Self 145 .25 .003 62 .06 .65 83 .34 .002 
Doctor 136 .17 .055 56 <.01 .98 80 .25 .028 
Family 141 .07 .431 58 -.07 .59 83 .13 .231 
Friends 137 .28 .001 56 .08 .54 81 .32 .004 
Discrepancies from Current 
Self 145 .31 <.001 62 .51 <.001 83 .29 .009 
Doctor 136 .38 <.001 56 .57 <.001 80 .35 .001 
Family 141 .46 <.001 58 .60 <.001 83 .44 <.001 
Friends 136 .38 <.001 56 .37 <.001 81 .27 .017 
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Perceived current shape was significantly related to weight perceptions for the 
sample as a whole and for males and females separately. That is, the higher the 
perceived weight status, the larger the selected current body shapes. Ideal body shapes 
were not significantly related to perceived weight status for the sample or for males and 
females separately. Differences between the adolescent’s current shape and all ideal 
body shapes were significantly related to weight perceptions for the sample as a whole, 
and for males and females separately.  That is, the higher the perceived weight status the 
greater the discrepancy between current and ideal body shapes. These results are 
reported in Table 17.  
 
Table 17: Correlations between Perceived Weight Status, Current/Perceived Ideal Body 
Shape and Current/Perceived Ideal Body Shape Discrepancies 
 Sample Males Females 
 N rs p N rs p N rs p 
Current 159 .55 <.001 68 .44 <.001 91 .60 <.001 
Ideal          
Self 158 -.07 .404 68 -.07 .572 90 .07 .540 
Doctor 147 .02 .782 62 -.12 .338 85 .16 .139 
Family 153 -.03 .676 64 -.09 .465 89 .06 .599 
Friends 149 -.06 .492 62 -.06 .656 87 <-.01 .990 
Discrepancies from Current Shape 
Self 158 .62 <.001 68 .57 <.001 90 .60 <.001 
Doctor 147 .69 <.001 62 .63 <.001 85 .69 <.001 
Family 153 .63 <.001 64 .56 <.001 89 .63 <.001 
Friends 149 .64 <.001 62 .67 <.001 87 .59 <.001 
 
Body Dissatisfaction, Weight Loss Attempts and Impact of Weight 
The present study included a number of single items measuring weight loss 
attempts, preoccupation with weight, weight dissatisfaction, dieting and weight 
concerns. Twenty-two percent of adolescents indicated that they had a weight problem, 
46% reported being dissatisfied with their weight, 30% indicated that they often or 
always thought about their weight, and 89% indicated that they were bothered by their 
weight some or a lot of the time. Forty-one percent of adolescents reported that they had 
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attempted to lose weight in the past, 11% indicated that they were usually or always 
dieting, and 16% that they were usually or always preoccupied with their weight. 
Approximately one-third of adolescents reported that it was difficult to lose weight 
(37%), and easy to gain weight (28%). Three-quarters of adolescents reported that 
weight was important in their self-concept and 29% indicated that weight was very or 
extremely important. Approximately one half of the adolescent respondents indicated 
that weight loss (45%) and weight gain (52%) would make a moderate to large 
difference in their life. Thirty-six percent reported that they had no or only some control 
over their eating, 43% reported that eating was sometimes or usually a problem for 
them, and 28% indicated that they had a problem with over-eating.  
The relationships between BMI-for-age z-score and each of these items are 
displayed in Table 18. BMI-for-age z-score was significantly related to weight 
dissatisfaction, reports of weight problems, and frequency of thoughts about weight for 
the sample and for males and females separately. These findings indicate that heavier 
adolescents were more dissatisfied with their weight, were more likely to report that 
they had a weight problem and thought about their weight more frequently than lighter 
individuals. The level of concern about weight was significantly related to BMI-for-age 
z-score for the sample and females, and the importance of weight to self-concept was 
significantly related to BMI-for-age z-score for the sample and males. These results 
indicate that heavier females were more bothered by their weight, and heavier males 
believed weight was more important to their self-concept than their lighter peers.  
Previous weight loss attempts, frequency of dieting and frequency of weight 
preoccupation were significantly related to BMI-for-age z-score for the sample and for 
males and females separately. These findings indicate that individuals perceiving 
themselves to be heavier were more likely to attempt weight loss, were dieting more 
frequently and were more preoccupied with losing weight.  
BMI-for-age z-score was significantly related to the perceived difficulty of 
weight gain for the sample and males and females separately. These findings indicated 
that individuals perceiving themselves to be heavier found it easier to gain weight. 
BMI-for-age z-score was also significantly related to the impact of weight gain and 
weight loss for the sample and for females separately. These findings indicate that 
heavier females believed that both weight gain and weight loss would have a greater 
impact on their life than lighter females. 
Preoccupation with food was significantly related to BMI-for-age z-score for the 
sample and for males and females separately, indicating that heavier adolescents were 
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preoccupied with food more often. BMI-for-age z-score was also significantly related to 
control over eating and the frequency of over-eating for the sample and for males. These 
findings indicate that overweight males report more difficulty controlling their eating 
and more frequent over-eating than lighter males.  
The relationships between weight perceptions and items measuring weight loss 
attempts, preoccupation with weight, weight dissatisfaction, dieting and weight 
concerns are displayed in Table 19. Weight perceptions were significantly related to 
weight dissatisfaction, reports of a weight problem, the importance of weight to self-
concept and frequency of thoughts about weight for the sample and for males and 
females separately. These findings indicate that adolescents who perceived themselves 
to be in a higher body weight category were more likely to report that they had a weight 
problem and were dissatisfied with their weight. They were also more likely to believe 
that weight was important to their self-concept and reported that they thought about 
their weight more frequently than those perceiving themselves to be in a lower weight 
category. There was a significant relationship between weight perception and being 
bothered by weight for the sample, and between weight perception and frequency of 
weighing for the sample and females. These findings indicate that those perceiving 
themselves to be heavier were more bothered by their weight and weighed themselves 
less often.  
Previous weight loss attempts were significantly related to weight perceptions 
for the samples and males, and approached significance for females. Weight perceptions 
were also significantly related to the frequency of dieting and weight preoccupation. 
These findings indicate that adolescents perceiving themselves to be heavier were more 
likely to attempt weight loss, were dieting more frequently and were more preoccupied 
with losing weight than adolescents perceiving themselves to be in a lower weight 
category.  
Weight perceptions were significantly related to beliefs about the impact of 
weight gain for the sample, and the impact of weight loss for the sample and females 
separately. The perceived difficulty of weight loss was significantly related to weight 
perceptions in the sample and females, the perceived difficulty of weight gain was 
significantly related to weight perceptions for the sample and males and females 
separately. These findings indicated that adolescents perceiving themselves to be 
heavier found it easier to gain weight and more difficult to lose weight, and believed 
that both weight gain and weight loss would have a greater impact on their life than 
those perceiving themselves to be in a lower weight category.  
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Table 18: Correlations between BMI-For-Age Z-Score and Items Measuring Body 
Dissatisfaction, Weight Preoccupation, and the Impact of Weight on Life 
Sample Males Females 
N rs /rpb p N rs /rpb p N rs /rpb p 
Are you dissatisfied with your weight? 
143 .24 .004 60 .39 .002 83 .28 .010 
Do you think of yourself as having a weight problem? 
142 .35 <.001 59 .44 .001 83 .39 <.001 
How much does your weight bother you? 
72 .24 .046 16 .27 .319 56 .28 .037 
How important is your weight in your self-concept? 
144 .19 .025 61 .36 .005 83 .21 .053 
How often do you think about your weight? 
146 .22 .009 62 .26 .039 84 .30 .005 
How often do you weigh yourself? 
144 .03 .700 62 .08 .524 82 .12 .910 
Have you ever tried to lose weight? 
146 .18 .033 52 .36 .004 84 .24 .030 
How often are you dieting to lose weight? 
128 .21 .017 48 .39 .005 80 .27 .016 
How often are you preoccupied with losing weight? 
137 .24 .004 56 .42 .001 81 .32 .004 
How difficult is it for you to lose weight? 
144 .11 .206 61 .09 .515 83 .20 .066 
How difficult is it for you to gain weight? 
144 .42 <.001 60 .11 .001 84 .55 <.001 
How much of a difference would it make to your life if you gained weight? 
140 .17 .045 61 .19 .143 79 .24 .031 
How much of a difference would it make to your life if you lost weight? 
146 .18 .030 62 .08 .530 84 .35 .001 
How often are you preoccupied with food? 
137 .24 .004 56 .42 .001 81 .32 .004 
How much control do you have over your eating? 
99 .18 .071 41 .41 .008 58 .08 .569 
How often is eating a problem for you? 
99 .06 .560 41 .19 .230 58 .06 .655 
Do you often have trouble with over-eating? 
145 .18 .030 62 .28 .031 83 .15 .181 
 
Preoccupation with food and control over eating were not significantly related to 
weigh perceptions. Perceived weight categories were significantly related to having 
trouble with over-eating for the sample and males and females separately, and the 
frequency of problematic eating for the sample and females. These findings indicate that 
adolescents’ perceiving themselves to be heavier were more likely to report having 
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trouble with over-eating and finding eating problematic than those perceiving 
themselves to be lighter.  
 
Table 19: Correlations between Perceived Weight Status and Items Measuring Body 
Dissatisfaction, Weight Preoccupation, and the Impact of Weight on Life 
Sample Males Females 
N rs /rpb p N rs /rpb p N rs /rpb p 
Are you dissatisfied with your weight? 
156 .41 <.001 66 .25 .042 90 .41 <.001 
Do you think of yourself as having a weight problem? 
155 .50 <.001 65 .41 .001 90 .48 <.001 
How much does your weight bother you? 
80 .23 .038 20 .42 .063 60 .14 .282 
How important is your weight in your self-concept? 
156 .38 <.001 66 .25 .043 90 .34 .001 
How often do you think about your weight? 
159 .43 <.001 68 .34 .004 91 .38 <.001 
How often do you weigh yourself? 
156 -.24 <.001 68 -.14 .254 88 -.26 .014 
Have you ever tried to lose weight? 
159 .34 <.001 68 .36 .003 91 .20 .055 
How often are you dieting to lose weight? 
139 .345 <.001 52 .42 .002 87 .24 .027 
How often are you preoccupied with losing weight? 
147 .51 <.001 60 .49 <.001 87 .44 <.001 
How difficult is it for you to lose weight? 
157 .26 .001 67 .20 .101 90 .25 .020 
How difficult is it for you to gain weight? 
157 .57 <.001 66 .53 <.001 91 .52 <.001 
How much of a difference would it make to your life if you gained weight? 
151 .27 .001 65 .11 .385 86 .18 .102 
How much of a difference would it make to your life if you lost weight? 
158 .33 <.001 67 .06 .642 91 .42 <.001 
How often are you preoccupied with food? 
156 .13 .120 66 .10 .411 90 .01 .908 
How much control do you have over your eating? 
110 -.13 .174 46 -.17 .259 64 -.08 .521 
How often is eating a problem for you? 
110 .32 .001 46 .21 .166 64 .32 .009 
Do you often have trouble with over-eating? 
158 .30 <.001 68 .33 .006 90 .25 .018 
 
Psychopathology and Psychosocial and Family Functioning 
A variety of aspects of psychopathology, psychosocial functioning, and family 
functioning were included in the present study. Pearson’s correlations demonstrated that 
BMI-for-age z-scores were significantly related to problems in parent and adolescent 
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communication for females. This indicated that overweight and obese adolescent 
females reported more negative interaction styles and constraints in communication 
with their parents than normal weight female adolescents. This relationship was not 
evident for males, however it approached significance for the sample as a whole. There 
were no other significant relationship between BMI-for-age z-score and any other scale 
measures of psychopathology, psychosocial functioning or family functioning. This data 
is summarised in Table 20.  
 
Table 20: Correlations between BMI-For-Age Z-Score and Measures of 
Psychopathology, Psychosocial and Family Functioning 
 Sample Males Females 
 N r p N r p N r p 
Self-Esteem 143 -.02 .863 60 <-.01 .974 83 .01 .927 
Psychopathology          
Depression 141 -.05 .530 59 -.10 .439 82 -.01 .962 
Anxiety 141 -.07 .404 59 -.10 .436 82 -.03 .759 
Stress 141 -.10 .253 59 -.05 .717 82 -.11 .316 
Total 141 -.08 .333 59 -.09 .481 82 -.06 ..588 
Dieting 140 .05 .564 58 .15 .247 82 .05 .676 
Perceived Social Support 
Friends 140 .02 .819 58 .11 .408 82 .01 .922 
Family 140 -.02 .769 58 -.07 .630 82 .04 .750 
Parent Adolescent Communication 
Open  42 -.15 .361 18 .13 .621 24 -.34 .104 
Problem 42 -.27 .084 18 .14 .573 24 -.50 .013 
Total 42 -.25 .106 18 .17 .500 24 -.49 .015 
Family Problem Solving 
Affirming 43 -.06 720 18 .16 .517 25 -.15 .471 
Incendiary  43 -.11 .489 18 -.29 .241 25 .03 .905 
Family and Friend Influence on Health Behaviour 
Family Eating 141 .12 .172 58 .07 .613 83 .16 .153 
Family Exercise 141 .01 .914 58 -.04 .774 83 .05 .642 
Friend Eating 140 -.09 .286 57 .03 .812 83 -.11 .336 
Friend Exercise 140 -.12 .165 57 -.06 .637 83 -.12 .272 
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The relationships between psychopathology, family functioning, psychosocial 
variables and weight perceptions were also examined. Weight perception was 
significantly related to self-esteem for the sample as a whole indicating that heavier 
participants reported higher levels of self-esteem. Weight perception was also 
significantly related to family eating habits for the sample as a whole indicating that 
heavier adolescents received more family support for healthy eating. Dieting was related 
to weight perceptions for the sample as a whole and for females. This indicates that 
those perceiving themselves to be heavier were more likely to diet. No other 
relationships were significant between weight perceptions and other psychopathology, 
family functioning or psychosocial variables. This data is summarised in Table 21. 
 
Parent Reported Data 
 Parent reported data was used to assess the relationship between family 
socioeconomic status, parent weight and adolescent weight. The accuracy of parental 
perceptions of their adolescent’s weight was also assessed. Finally, the relationships 
between actual and perceived parent and adolescent body weight and parent reports of 
adolescent body image and body dissatisfaction, and their own psychopathology and 
psychosocial functioning were then explored. 
 
Parental Weight Status 
 Seventy percent of parents reported their height and 78% reported their weight, 
thus BMI could be calculated for 67% of parents. Parental BMI ranged from 18.6 kg/m2 
to 35.4 kg/m2 with a mean of 24.9 kg/m2 (SD = 3.1 kg/m2). The majority of parents 
were of normal weight (51 %), 40% of parents were overweight and 7% obese, 2% of 
parents were underweight based on the current Australian classification system 
(National Health and Medical Research Council, 2003a; World Health Organisation, 
2000a). Parental BMI was positively correlated with adolescent BMI-for-age z-score [r 
(N = 93) = .44, p < .001)]. This was true for both adolescent males [r (N = 38) = .44, p = 
.005) and adolescent females [r (N = 55) = .45, p = .001). 
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Table 21: Correlations between Perceived Weight Status and Measures of 
Psychopathology, Psychosocial and Family Functioning 
 Sample Males Females 
 N rs p N rs p N rs p 
Self-Esteem 127 .21 .007 67 .20 .109 90 .15 .148 
Psychopathology          
Depression 155 .06 .458 66 .05 .664 89 .04 .733 
Anxiety 155 .06 .452 66 .04 .742 89 .03 .793 
Stress 155 .03 .675 66 .05 .721 89 -.02 .874 
Psychopathology 155 .05 .552 66 .04 .738 89 <.01 .978 
Dieting 154 .32 <.001 65 .15 .236 89 .32 .002 
Perceived Social Support 
PSS Friends 154 .13 .117 65 .10 .436 89 .08 .460 
PSS Family 154 .09 .258 65 .04 .737 89 .07 .512 
Parent Adolescent Communication 
Open 44 .04 .815 19 -.01 .959 25 .03 .884 
Problem 44 -.06 .723 19 .29 .235 25 -.27 .186 
Total 44 -.03 .858 19 .03 .908 25 -.11 .599 
Family Problem Solving 
Affirming 45 -.08 .583 19 -.20 .410 26 -.04 .866 
Incendiary  45 -.14 .366 19 .09 .705 26 -.24 .239 
Family and Friend Health Behaviour 
Family Eating 154 .22 .007 65 .23 .061 89 .20 .057 
Family Exercise 154 .08 .335 65 .04 .765 89 .07 .497 
Friend Eating 153 .13 .099 64 .09 .479 89 .09 .391 
Friend Exercise 153 -.02 .832 64 -.08 .533 89 -.01 .966 
 
 
Family Socioeconomic Status 
Parent BMI was related to both parent and partner highest level of education but 
not to any other measure of socioeconomic status. In contrast, adolescent BMI-for-age 
z-score was significantly related to family income, but not to any other measure of 
socioeconomic status. Adolescent male BMI-for-age z-scores were significantly related 
 198 
to parent employment status. This data is summarised in Table 22. As the majority of 
adolescents were living with their original family and their parents were married, there 
were too few adolescents in the other categories to allow exploration of the relationship 
between BMI-for-age z-score and family type or parental marital status.   
 
Table 22: Relationship between Parent BMI and BMI-For-Age Z-Score and 
Socioeconomic Indicators 
Parental BMI Adol. BMI z-score Male BMI z-score Female BMI z-score 
N rs p N rs p N rs p N rs p 
Family Income 
90 -.10 .349 118 -.20 .030 49 -.17 .235 69 -.24 .053 
Parent Education 
94 -.23 .026 127 -.15 .093 52 -.06 .668 75 -.23 .050 
Partner Education 
89 -.35 .001 122 -.13 .167 50 .01 .936 72 -.15 .203 
Parent Employment 
88 -.03 .820 127 -.11 .229 51 -.32 .024 76 -.04 .727 
Partner Employment 
93 .18 .085 120 .09 .349 49 .11 .455 71 .06 .632 
 
Weight Perceptions 
Parents classified their adolescent’s weight status using a 4-point Likert scale. 
The majority of parents classified their adolescent as a normal weight (73%), 12% of 
parents believed their adolescent was underweight, 15% believed their adolescent was 
overweight and no parents indicated that their adolescent was obese. A higher 
percentage of parents reported that their female adolescent was overweight while a 
higher percentage of parents reported that their male adolescent was normal or 
underweight. This data is summarised in Figure 11 
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Error! Not a valid link. 
Figure 14. Adolescent weight classification based on parent perception. 
 
There was positive relationship between adolescent BMI-for-age z-score and 
parent’s perceptions of their adolescent’s weight for the sample as a whole [rρ (N = 129) 
= .63, p < .001], and for males [rρ (N = 53) = .60, p < .001] and females [rρ (N = 76) = 
.69, p < .001]. This indicates that parents of adolescents with a higher BMI-for-age z-
score perceived their adolescent to be heavier. There was also a positive relationship 
between parental and adolescent perceptions of adolescents’ weight for the sample as a 
whole [rρ (N = 136) = .55, p < .001] and for males [rρ (N = 58) = .51, p < .001], and 
females [rρ (N = 78) = .57, p < .001]. This indicates that adolescents who perceived 
themselves as heavier were more likely to be perceived as heavier by their parents. 
Parent classification of adolescent weight status was compared to classification 
based on BMI cut-offs. Only 64% of parents were able to correctly classify their 
adolescent’s weight status. As can be seen in Table 23:Table 23, 60% of parents 
incorrectly classified their underweight adolescents as normal. The majority of parents 
correctly classified their normal weight adolescents (82%), however 15% incorrectly 
classified their normal weight adolescent as underweight, and 3% as overweight. Only 
33% of overweight adolescents were correctly classified by their parents while the 
majority of parents (67%) believed their overweight adolescents were of normal weight. 
All obese adolescents were classified as overweight by their parents. Therefore, 
Cohen’s kappa could not be calculated to determine the level of agreement between the 
two classification systems.  
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Table 23: Comparison of Adolescent Weight Status Classifications Based on Cut-Offs 
and Parental Perception 
 Parent Perception 
BMI Cut-Offs Underweight Normal Overweight Obese Total 
Underweight 2 3 0 0 5 
Normal 13 71 3 0 87 
Overweight 0 21 10 0 31 
Obese 0 0 6 0 6 
Total 15 95 19 0 129 
 
Crosstabulations were also conducted separately for males and females. Only 
57% of parents of males correctly classified their son’s weight. As can be seen in Table 
24, the majority (81%) of parents with normal weight sons correctly classified them as 
such, however 19% incorrectly classified their normal weight male as underweight. 
Only 22% of overweight males were correctly classified by their parents. The majority 
of parents of overweight males (77%) classified them as normal weight. All parents of 
obese males reported that they were overweight, not obese. Therefore, Cohen’s kappa 
could not be calculated to determine the level of agreement between the two 
classification systems.  
 
Table 24: Comparison of Adolescent Weight Status Classifications Based on Cut-Offs 
and Parental Perception for Males 
 Parent Perception 
BMI Cut-Offs Underweight Normal Overweight Obese Total 
Underweight 1 1 0 0 2 
Normal 6 25 0 0 31 
Overweight 0 14 4 0 18 
Obese 0 0 2 0 2 
Total 7 40 6 0 53 
 
Only 70% of parents of females correctly classified their adolescent’s weight. 
As can be seen in Table 25, 67% of underweight females were incorrectly classified as 
being normal weight by their parents. The majority (82%) of normal weight females 
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were correctly classified by their parents, 12.5% were incorrectly classified as 
underweight and 5% as overweight.  Less than half (46%) of overweight females were 
correctly classified by their parents. The remainder (54%) were classified as normal 
weight. All parents of obese females reported that their adolescent was overweight, not 
obese. Therefore, Cohen’s kappa could not be calculated to determine the level of 
agreement between the two classification systems. 
 
Table 25: Comparison of Adolescent Weight Status Classifications Based on Cut-Offs 
and Parental Perception for Females 
 Parent Perception 
BMI Cut-Offs Underweight Normal Overweight Obese Total 
Underweight 1 2 0 0 3 
Normal 7 46 3 0 56 
Overweight 0 7 6 0 13 
Obese 0 0 4 0 4 
Total 8 55 13 0 76 
 
Body Image 
Parents were also asked to report what they would like their adolescent to weigh, 
what they believed their adolescent would like to weigh, and the weight they believed 
their doctor would recommend. As can be seen in Table 26, there was considerable 
variation in the degree of difference between current and ideal weights.  
A 2 x 4 mixed factorial ANOVA with a between subject factor of gender (male, 
female) and a within subject factor of current-ideal weights (current, adolescent-ideal, 
doctor-ideal, parent-ideal) was conducted to examine differences between current and 
ideal weights. The interaction between gender and current-ideal weights was not 
significant [Wilks’ λ = .98, F (3, 40) = 0.31, p = .816, partial η2 = .02]. The effect of 
gender was significant [F (1, 42) = 12.16, p =.001, partial η2 = .23]. Subsequent post 
hoc analysis using Tukey’s HSD (α = .05) indicated that parents of females reported 
lower current and ideal weights than parents of males. The effect of current-ideal 
weights was also non-significant [Wilks’ λ = .83, F (3, 40) = 2.76, p = .055, partial η2 = 
.17]. Subsequent post hoc analysis using Tukey’s HSD (α = .05) revealed significant 
differences between current weight and all parent reported ideal weights. All parent 
reported adolescent ideal weights were less than their adolescent’s current weight.  
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Table 26: Descriptive Statistics for Body Weight Discrepancies Measures 
 Sample Males Females 
 N M SD N M SD N M SD 
 (Min, Max) (Min, Max) (Min, Max) 
Parent 109 -1.56 
(-25, +10) 
6.49 45 -1.49 
(-25, +10) 
7.41 64 -1.61 
(-23, +8) 
5.82 
Doctor 95 -1.86 
(-25, +10) 
6.90 40 -1.60 
(-25, +10) 
7.80 55 -2.04 
(-23, +8) 
6.23 
Adolescent 101 -3.08 
(-25, +15) 
6.65 40 -0.75 
(-25, +15) 
7.3 61 -4.60 
(-23, +3) 
5.76 
 
Current body weight was significantly related to all parent reported ideal 
weights for the sample as a whole and for males and females separately. That is, the 
higher the individual’s current weight, the greater their ideal weights according to their 
parents. Discrepancies between the adolescent’s current weight and parent perceived 
ideal weights according to themselves, their doctor, and the adolescent were calculated. 
Discrepancies between the adolescent’s current weight and parental reports of all ideal 
weights were significantly related to BMI-for-age z-score for the sample as a whole and 
for males and females separately. That is, the higher the adolescent’s BMI-for-age z-
score the greater the discrepancy between current and parent reported ideal weights. 
These results are reported in Table 27.  
Given the way in which weight perceptions were measured and the varying ages 
of participants, the relationship between parent perceived adolescent weight status and 
ideal weights could not be calculated in a meaningful way. Discrepancies between the 
adolescent’s current and all ideal weights were significantly related to perceived weight 
for the sample as a whole and for females and males separately. This finding indicates 
that the higher the perceived weight category the greater the discrepancy between 
current and ideal weights. These results are reported in Table 28.  
Parent were asked to select the silhouette that best represented their adolescent’s 
current body shape, what they would like their shape to be, and what they believed their 
adolescent, would like their body shape to be. Parent reported current shape was 
significantly related to adolescent BMI-for-age z-score for the sample as a whole and 
for males and females separately. That is, the higher the BMI-for-age z-score, the larger 
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the parent selected current body shapes. Parent-ideal body shapes were significantly 
related to BMI-for-age z-score for the sample as a whole and for males and females 
separately indicating that parents of heavier adolescents selected larger ideal body 
shapes. 
 
Table 27: Correlations between Weight and Parent Reported Ideal Weights, and 
between BMI-For-Age Z-Score and Parent Reported Current/Ideal Weight 
Discrepancies 
 Sample Males Females 
 N r p N r p N r p 
Parent 109 .87 <.001 40 .85 <.001 64 .84 <.001 
Doctor 95 .86 <.001 45 .86 <.001 55 .82 <.001 
Adolescent 101 .85 <.001 40 83 <.001 61 .85 <.001 
Discrepancy from Current 
Parent 104 .69 <.001 43 .65 <.001 61 .74 <.001 
Doctor 90 .69 <.001 38 .65 <.001 52 .75 <.001 
Adolescent 96 .60 <.001 38 .64 <.001 58 .69 <.001 
 
 
Table 28: Correlations between Parent Perceived Adolescent Weight Status and Parent 
Reported Current/Perceived Ideal Weight Discrepancies 
 Sample Males Females 
 N rρ p N rρ p N rρ p 
Parent 108 .76 <.001 45 .73 <.001 63 .79 <.001 
Doctor 94 .75 <.001 40 .78 <.001 54 .73 <.001 
Adolescent 100 .59 <.001 40 .67 <.001 60 .55 <.001 
 
Parent reported adolescent body shape ideals were significantly related to 
adolescent BMI-for-age z-score for the sample as a whole indicating that parents of 
heavier adolescents believed their adolescent had a higher body ideal than parents of 
lighter adolescents. Discrepancies between the parental perceptions of their adolescent’s 
current and ideal body shapes were significantly related to BMI-for-age z-score for the 
sample as a whole, and for males and females separately. That is, the higher the BMI-
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for-age z-score the greater the discrepancy between parent perceived current and ideal 
body shapes. These results are reported in Table 29.  
 
Table 29: Correlations between BMI-For-Age Z-Score, Parent Reported 
Current/Perceived Ideal Body Shape and Parent Reported Current/Perceived Ideal 
Body Shape Discrepancies 
 Sample Males Females 
 N rs p N rs p N rs p 
Current 129 .56 <.001 53 .59 <.001 76 .57 <.001 
Ideal          
Parent 128 .27 <.001 53 .31 .025 75 .25 .031 
Adolescent 125 .22 .015 51 .18 .211 74 .17 .154 
Discrepancy from Current 
Parent 128 .57 <.001 53 .62 <.001 75 .58 <.001 
Adolescent 125 .44 <.001 51 .55 <.001 74 .65 <.001 
 
Parent selected current body shape was significantly related to parent weight 
perceptions for the sample as a whole and for males and females separately. That is, the 
higher the parent perceived adolescent weight status the larger the selected current body 
shapes. Parent ideal body shapes were significantly related to parent perceived 
adolescent weight status for the sample and for males indicating that parents who 
perceived their adolescent to be heavier selected larger body shape ideals. Parent 
reported adolescent ideal body shape was significantly related to parent perceived 
adolescent weight status for females. This indicates that parents who perceived their 
daughters to be heavier, believed their daughter would select a larger body shape ideal 
than parents who perceived their daughter to be lighter.  
Differences between the adolescent’s current shape and all ideal body shapes 
were significantly related to weight perceptions for the sample as a whole, and for males 
and females separately.  That is, the higher the perceived weight status the greater the 
discrepancy between current and ideal body shapes. These results are reported in Table 
30.  
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Table 30: Correlations between Parent Perceived Adolescent Weight Status and Parent 
Reported Current/Perceived Ideal Body Shape Discrepancies  
 Sample Males Females 
 N rs p N rs p N rs p 
Current 136 .66 <.001 58 .61 <.001 78 .69 <.001 
Ideal          
Parent 135 .26 .003 58 .29 .028 77 .22 .053 
Adolescent 131 .14 .112 55 .117 .39 76 .25 .031 
Discrepancy from Current 
Parent 135 .73 <.001 58 .65 <.001 77 .77 <.001 
Adolescent 131 .63 <.001 55 .73 <.001 76 .56 <.001 
 
 
Body Dissatisfaction, Weight Loss Attempts, and Impact of Weight 
The present study included a number of single items measuring parent’s 
perceptions of their adolescent’s weight loss attempts, preoccupation with weight, 
weight dissatisfaction, dieting and the impact of weight. Twelve percent of parents 
indicated that their adolescent had a weight problem, 55% reported being concerned 
about their adolescent’s weight some or a lot of the time, 57% indicated that they gave 
their adolescent advice about their weight. Thirty-eight percent of parents reported that 
their adolescent had attempted to lose weight in the past, 5% indicated that their 
adolescent was usually or always dieting, and 10% that their adolescent was usually or 
always preoccupied with their weight. Twenty-eight percent of parents reported that it 
was difficult for their adolescent to lose weight, and easy for them to gain weight. Six 
percent of parents reported that their adolescent had been discriminated against or 
missed opportunities because of their weight. The majority of parents reported that their 
adolescent had good or excellent physical (89%) and mental (92%) health. 
The relationships between parent BMI and adolescent BMI-for-age z-score and 
each of these items are displayed in Table 31. Parent BMI was significantly related to 
their belief that their adolescent had a weight problem and their adolescent’s 
preoccupation with food indicating that heavier parents were more likely to report that 
there adolescent had a weight problem and a preoccupation with food. Parent BMI was 
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not related to any other measure of parental dissatisfaction and concerns regarding 
adolescent weight.  
Adolescent BMI-for-age z-score was significantly related to parent reports that 
their adolescent had a weight problem, and that they offer advice to their adolescent 
about their weight. These relationships were significant for the sample and males and 
females separately indicating that parents of heavier adolescents were more likely to 
believe that their adolescent had a weight problem and offer advice to their adolescent 
about their weight. Parent concern about their adolescent’s weight was significantly 
related to adolescent BMI-for-age z-score for the sample as a whole, indicating that 
parents of heavier adolescent were more concerned about their adolescent’s body 
weight. Male adolescent’s BMI-for-age z-score was significantly related to parent’s 
belief that weight was important to their son’s self-concept, indicating that parents of 
heavier males believed weight was more important to their son’s self-concept than 
parents of lighter males.  
Parent reports of previous weight loss attempts and frequency of dieting were 
significantly related to adolescent BMI-for-age z-score, indicating that heavier males 
were more likely to have attempted to lose weight and were dieting more frequently. 
Adolescent BMI-for-age z-score was also significantly related to preoccupation with 
weight loss for the sample as a whole and for males and females separately indicating 
that heavier adolescents were more preoccupied with their weight. Adolescent BMI-for-
age z-scores were significantly related to parent reports of adolescent preoccupation 
with food for the sample and males. This indicates that heavier adolescents were more 
frequently preoccupied with food than lighter adolescents.  
Adolescent BMI-for-age z-score was significantly related to parent’s perceptions 
of the difficulty of adolescent weight gain and weight loss. The relationship was 
significant for weight gain in the sample as a whole and males and females separately, 
and significant for weigh loss for the sample as a whole and for females. This indicates 
that parents of heavier adolescents believe that it would be easier for their adolescent to 
lose weight, and harder for them to gain weight, than parents of lighter adolescents.  
Adolescent BMI-for-age z-score was significantly related to parental reports of 
physical health for males indicating that parents of heavier males reported that their son 
had poorer physical health than parents of lighter males. There were no other significant 
relationships between adolescent BMI-for-age z-score and parent’s perceptions of their 
adolescent’s weight loss attempts, preoccupation with weight, weight dissatisfaction, 
dieting and the impact of weight.  
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Table 31: Correlations between BMI-For-Age Z-Score and Parent Reported Items 
Measuring Adolescent Body Dissatisfaction, Weight Preoccupation, and the Impact of 
Weight on Life 
Parental BMI Adolescent BMI z-
score 
Male BMI z-score Female BMI z-
score 
N rs p N rs p N rs p N rs p 
Does your adolescent have a weight problem? 
92 .26 .014 125 .40 <.001 51 .34 .015 74 .45 <.001 
How much does their weight concern you? 
37 .18 .283 50 .33 .021 19 .30 .210 31 .31 .088 
How important is weight to your adolescent’s self-concept? 
91 -.04 .676 124 .17 .065 49 .41 .004 75 .10 .375 
Do you give advice about your adolescent’s weight? 
32 .08 .666 44 .49 .001 18 .59 .010 26 .45 .022 
Have they ever tried to lose weight? 
94 -.07 .478 128 .13 .152 52 .41 .003 76 .15 .188 
How often is your adolescent dieting to lose weight? 
94 -.09 .374 128 .13 .149 52 .42 .002 76 .13 .253 
How often is your adolescent preoccupied with losing weight? 
89 .06 .599 122 .28 .002 48 .42 .003 74 .41 <.001 
How often is your adolescent preoccupied with food? 
94 .23 .023 127 .20 .025 51 .41 .003 76 -.01 .938 
How difficult is it for your adolescent to lose weight? 
94 -.08 .440 127 -.25 .005 52 -.15 .280 75 -.33 .004 
How difficult is it for your adolescent to gain weight? 
94 .14 .187 128 .51 <.001 52 .56 <.001 76 .52 <.001 
Has your adolescent experienced discrimination because of their weight? 
91 .02 .845 124 .17 .057 49 .24 .104 75 .14 .229 
Has your adolescent missed out on opportunities because of their weight? 
90 -.07 .540 123 .08 .386 48 .24 .101 75 -.01 .963 
How would you rate your adolescent’s physical health? 
93 -.065 .54 127 -.15 .100 51 -.44 .001 76 .02 .880 
How would you rate your adolescent’s mental health? 
93 -.068 .52 127 -.06 .538 52 -.25 .077 75 .06 .592 
 
The relationships between weight perceptions and these items are displayed in 
Table 32. Parent’s perception of their own weight was significantly related to how 
difficult they believed it would be for their adolescent to lose or gain weight. This 
finding indicates that parents who perceive themselves to be heavier believe that it 
would be easier for their adolescent to gain weight, and harder for them to lose weight, 
than parents of who perceive themselves to be lighter. Parent weight perception was not 
related to any other measure of parental dissatisfaction and concerns regarding 
adolescent weight.  
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Parental perception of their adolescent’s weight was significantly related to 
whether they believed their adolescent had a weight problem, for the sample as a whole 
and for males and females separately. This indicates that parents who perceived their 
adolescent to be in a higher weight category were more likely to believe their adolescent 
had a weight problem. The relationship between parental concerns about their 
adolescent’s weight was significant for the sample and for females, indicating that 
parents who perceived their adolescent to be in a higher weight category were more 
likely to be concerned about their adolescent’s weight. Parent perceptions regarding the 
importance of weight to their adolescent’s self-concept, and their provision of advice 
regarding weight were significantly related to parent perceptions of their adolescent’s 
weight for the sample as a whole and for males. This indicates that parents who perceive 
their adolescent to be in a higher weight category were more likely to believe that 
weight was important to their adolescent’s self-concept, and more likely give advice to 
their adolescent regarding their weight, than parents who perceive their adolescent to be 
in  lower weight category.  
 Parent perceptions of adolescent weight status were significantly related to 
adolescent weight loss attempts, the frequency of adolescent dieting, weight 
preoccupation and food preoccupation for the sample and males. These findings indicate 
that parents who perceived their adolescent to be heavier were more likely to report that 
their adolescent had attempted to lose weight, was dieting more frequently, and was 
more often preoccupied with food and weight than parents who perceived their 
adolescent to be lighter.  
Parent’s perception of their adolescent’s weight status was significantly related 
to how difficult they believed it would be for their adolescent to gain weight for the 
sample and for males and females separately. Parental perceptions of their adolescent’s 
weight status were also related to how difficult they believed it would be for their 
adolescent to lose weight for the sample and for females separately. This finding 
indicated that parents who perceived their adolescent to be heavier believe that it was 
easier for their adolescent to gain weight, and harder for them to lose weight, than 
parents of who perceive themselves to be lighter.  
Parental reports of missed opportunities due to weight were significantly related 
to their perceptions of their adolescent’s weight status for males. This indicates that 
parents who perceived their sons to be heavier were more likely to report missed 
opportunities due to weight. Parental reports of weight based discrimination were 
significantly related to their perceptions of their adolescent’s weight status for the 
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sample and for males This indicates that parents who perceive their adolescents to be 
heavier were more likely to report weight based discrimination. There were no other 
significant relationships between parent perceptions of adolescent weight and parental 
reports of adolescent weight loss attempts, preoccupation with weight, weight 
dissatisfaction, dieting and the impact of weight.  
 
Table 32: Correlations between Parent Perceived Weight Status and Parent Reported 
Items Measuring Adolescent Body Dissatisfaction, Weight Preoccupation, and the 
Impact of Weight on Life 
Parent Perception 
Parent Weight  Adolescent Weight  Male Weight  Female Weight  
N rs p N rs p N rs p N rs p 
Does your adolescent have a weight problem? 
130 .18 .040 133 .53 <.001 57 .49 .000 76 .57 <.001 
How much does their weight concern you? 
53 .04 .802 54 .34 .012 22 .31 .168 32 .36 .043 
How important is weight to your adolescent’s self-concept? 
128 .14 .120 131 .29 .001 55 .46 <.001 76 .10 .388 
Do you give advice about your adolescent’s weight? 
44 .25 .106 44 .42 .005 18 .63 .005 26 .28 .159 
Have they ever tried to lose weight? 
133 .11 .231 136 .25 .003 58 .41 .001 78 .13 .255 
How often is your adolescent dieting to lose weight? 
133 .10 .236 136 .18 .033 58 .41 .001 78 .01 .925 
How often is your adolescent preoccupied with losing weight? 
127 .16 .079 129 .32 .000 53 .45 .001 76 .22 .055 
How often is your adolescent preoccupied with food? 
131 .22 .013 134 .21 .015 57 .36 .006 77 .07 .535 
How difficult is it for your adolescent to lose weight? 
132 -.10 .250 135 -.41 <.001 58 -.23 .090 77 -.52 <.001 
How difficult is it for your adolescent to gain weight? 
133 .15 .079 136 .54 <.001 58 .61 <.001 78 .50 <.001 
Has your adolescent experienced discrimination because of their weight? 
128 .06 .541 131 .25 .004 55 .27 .051 76 .24 .038 
Has your adolescent missed out on opportunities because of their weight? 
127 -.04 .650 130 .08 .374 54 .29 .033 76 -.05 .701 
How would you rate your adolescent’s physical health? 
132 .004 .96 135 -.13 .150 57 -.20 .142 78 -.16 .155 
How would you rate your adolescent’s mental health? 
132 -.043 .63 135 -.09 .304 58 -.03 .820 77 -.12 .294. 
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Psychopathology and Psychosocial and Family Functioning 
A variety of aspects of parental psychopathology, psychosocial functioning, and 
family functioning were included in the present study. Parent BMI was significantly 
related to parent reported problems in parent and adolescent communication. This 
indicated that overweight and obese parents reported more negative interaction styles 
and constraints in communication with their adolescent than normal weight parents. 
Similarly, for parents of males, adolescent BMI-for-age z-scores were significantly 
related to parental reports of problems in parent and adolescent communication 
indicating that parents of overweight and obese males reported more negative 
interaction styles and constraints in communication than parents of normal weight 
adolescents. There were no other significant relationship between BMI-for-age z-score 
and any other scale measures of parental psychopathology or psychosocial functioning 
for parents of adolescent males. There were no significant relationships between 
adolescent BMI-for-age z-scores and parental psychopathology or psychosocial 
functioning for females. This data is summarised in Table 33.  
The relationships between parent weight perceptions and parent 
psychopathology, family functioning and psychosocial variables were also examined. 
Parent perceptions of their own weight were significantly related to family eating 
behaviour indicating greater family support for healthy eating.  
Parent perceptions of their adolescents’ weight were significantly related to 
parental self-esteem, parental anxiety and parent reported problems with parent 
adolescent communication. These findings indicate that parents with higher self-esteem, 
higher anxiety and more problems with parent adolescent communication were more 
likely to perceive their adolescent to be in a higher weight category. Parental 
depression, stress and total psychopathology, and parent reported problems with parent 
adolescent communication, were significantly related to parent perceived adolescent 
weight status for females. These findings indicate that parents with higher depression, 
higher stress, higher psychopathology and more problems with parent adolescent 
communication were more likely to perceive their daughter to be in a higher weight 
category. There were no other significant relationships between parent weight 
perceptions and parent psychopathology or psychosocial functioning. This data is 
summarised in Table 34.  
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Table 33: Correlations between Parental BMI, Adolescent BMI-For-Age Z-Score and 
Measures of Parental Psychopathology, Psychosocial and Family Functioning 
 Parent BMI Adol. BMI Z Male BMI Z Female BMI Z 
 N r p N r p N r p N r p 
Self-Esteem 91 .12 .260 124 .08 .254 49 .15 .292 75 .02 .840 
Psychopathology             
Depression 90 .11 .313 122 .11 .225 47 .08 .598 75 .12 .287 
Anxiety 90 .12 .281 122 .06 .229 47 .07 .652 75 .08 .481 
Stress 90 .07 .518 122 .12 .199 47 .06 .666 75 .16 .172 
Total 90 .11 .324 122 .12 .192 47 .08 .600 75 .14 .224 
Parent-Adolescent Communication 
Open 29 -.04 .835 38 -.20 .219 17 -.11 .689 21 -.27 .240 
Problem 29 -.41 .028 38 -.29 .074 17 -.53 .030 21 -.21 .370 
Total 29 -.23 .236 38 -.28 .084 17 -.36 .161 21 -.27 .229 
Family Problem Solving 
Affirming 29 .04 .840 38 -.08 .647 17 -.05 .859 21 -.13 .564 
Incendiary  29 -.14 .483 38 .06 .737 17 .21 .420 21 .02 .917 
Family and Friend Health Behaviour 
Family Eating 93 .02 .842 125 .04 .664 50 .10 .488 75 .14 .221 
Family Exercise 93 -.15 .162 125 .01 .919 50 .06 .654 75 .05 .657 
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Table 34: Correlations between Parent Perceived Weight Status and Measures of 
Parental Psychopathology, Psychosocial and Family Functioning 
 Parent Perception 
 Parent Weight  Adol. Weight  Male Weight  Female Weight  
 N  rs p N rs p N rs p N rs p 
Self-Esteem 130 .02 .799 151 .20 .026 55 .18 .191 76 .21 .065 
Psychopathology 
Depression 128 .09 .291 129 .15 .097 53 .05 .736 76 .24 .041 
Anxiety 128 .14 .116 129 .63 .043 53 .09 .524 75 .04 .712 
Stress 128 .03 .723 129 .12 .195 53 -.11 .425 76 .25 .031 
Total 128 .08 .358 129 .12 .166 53 -.05 .719 76 .23 .044 
Parent Adolescent Communication 
Open 39 -.08 .624 39 -.23 .161 18 -.04 .863 21 -.34 .128 
Problem 39 -.16 .328 39 -.37 .021 18 -.06 .828 21 -.55 .010 
Total 39 -.10 .556 39 -.30 .061 18 <.01 1.00 21 -.47 .031 
Family Problem Solving 
Affirming 39 -.08 .643 39 -.04 .816 18 .01 .975 21 -.03 .886 
Incendiary  39 -.07 .678 39 -.06 .734 18 -.10 .706 21 -.14 .557 
Family and Friend Health Behaviour 
Family Eating 130 .22 .012 132 .15 .082 56 .08 .586 76 .22 .056 
Family Exercise 130 .12 .193 132 .06 .472 56 .14 .314 76 .05 .682 
 
Discussion 
 This study explored psychological factors relating to body weight in adolescents 
and their parents. The first aim of the study was to explore the relationships between 
psychosocial factors and actual and perceived body weight in adolescents. The second 
aim was to explore the relationships between parent psychosocial factors and actual and 
perceived adolescent body weight. A range of factors were included in an attempt to 
redress the dearth of information regarding the relationship between psychosocial 
factors and body weight in adolescents and their parents in the general population. 
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Weight Status 
A large number of adolescents and parents did not report adolescent height and 
weight information so BMI could not be calculated for a considerable proportion of the 
sample. Similar findings were obtained in Australian National Health Survey 2004-2005 
in which 9% of adult participants did not know, or declined to report height and/or 
weight (Australian Bureau of Statistics, 2006). Previous research has also demonstrated 
higher non reporting amongst females with poorer body image and those placing more 
importance on weight and shape (Tiggemann, 2006). However, all participants in the 
current study were informed that body weight was a focus of the study prior to 
consenting to participate, and the anonymity of participants was assured as no 
identifying information was collected. Thus, it seems less likely that participants simply 
chose not to report this information. Additionally, height rather than weight was more 
commonly non reported suggesting that failure to report this information was due to a 
lack of knowledge rather than sensitivity regarding the reporting of weight information.  
Parents and adolescents who are unaware of the adolescent’s height and/or 
weight do not have the information required to compare weights to recommendations 
and are therefore unable to accurately determine the adolescent’s weight status based on 
objective criteria. These parents and adolescents are likely to be unaware that the 
adolescent’s weight is outside the healthy range and placing them at increased risk of 
negative outcomes. Consequently these parents and adolescents are less likely to 
respond to health messages promoting behaviour change in overweight and obese 
individuals (Becker & Rosenstock, 1984).   
Further problems with weight classification resulted from the use of different 
research and treatment classification systems. Approximately one-fifth of adolescents 
were classified as overweight or obese using BMI percentiles and approximately one-
quarter were classified as overweight or obese using BMI cut-offs. Consequently, 
approximately one-third of adolescents who were classified as overweight by the 
Australian reference standard BMI cut-off points (Cole et al., 2000) were classified as 
normal weight by the CDC percentile (Centres for Disease Control, 2002) classification 
system. Discrepancies between the classification systems occurred more frequently for 
males than females. These findings are consistent with those of previous studies 
demonstrating difference in weight classification based on BMI percentiles and BMI 
cut-offs, particularly in populations with a high prevalence of overweight and obesity 
(Flegal et al., 2001; Wang & Wang, 2002). This discrepancy has important implications 
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for the application of research findings to clinical practice as research samples selected 
based on BMI cut-offs differ from adolescents classified as overweight and obese by 
BMI percentiles for clinical purposes. Consequently, the two systems can not be used 
interchangeably, and findings based on research may not be applicable in clinical 
settings. 
When weight was classified according to the Australian reference standard BMI 
cut-off points (Cole et al., 2000), 22% of adolescents were overweight and 4% were 
obese. The proportion of overweight and obese adolescents in the present sample is 
consistent with the most recently available Australian data regarding the prevalence 
overweight and obesity in children and adolescents (Magarey et al., 2001a). Given the 
increasing incidence of overweight and obesity in Australia (Magarey et al., 2001a), it 
would be expected that rates in the current study would be higher than those of previous 
studies. Almost half of parents reporting height and weight information were 
overweight or obese. This is consistent with the most recently available estimates that 
57% of Australian adults, and 44% of Australian female adults, are overweight or obese 
(Cameron et al., 2003). Given the increasing incidence of overweight and obesity in 
Australia (Dunstan et al., 2001; Magarey et al., 2001a), it would be expected that rates 
in the current study would be higher than those of previous studies. The lower than 
expected rates of overweight and obesity suggests that adolescents and parents were 
under-reporting their weight, and/or over-reporting their height as has been found in 
previous studies. This tendency is greater in overweight and obese individuals resulting 
in significant underestimation of body weights in this population when self-report data 
is used to calculate BMI (Flood et al., 2000; Wang et al., 2002). 
Lower than expected rates of overweight and obesity in both the parent and 
adolescent sample may also be the result of a convenience sampling bias. The current 
sample was recruited non randomly by psychology students who may have been less 
likely to approach parents and adolescents with an obvious weight problem. It may also 
be that parents of overweight and obese adolescents were less likely to give permission 
for their adolescent to participate, or that overweight and obese adolescents and parents 
elected not to be involved in the study. Overweight and obese participants may also 
have been less likely to report their height and weight information (Tiggemann, 2006). 
Each of these factors could account for the lower than expected levels of overweight 
and obesity in the present sample.  
Parental BMI was related to adolescent BMI-for-age z-score indicating that 
heavier adolescents were more likely to have heavier parents. This finding is consistent 
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with previous research demonstrating a relationship between the weight status of 
parents and their offspring (Garn et al., 1976; Whitaker et al., 1997), and has important 
implications for overweight and obesity prevention and treatment. The relationship 
between parent and adolescent weight is likely the result of common genetics, 
environments and behaviours (Bouchard, 2002). Adolescents may learn unhealthy 
eating and physical activity habits and ineffective weight management strategies from 
their overweight and obese parents. Parents who have failed in their weight loss 
attempts may also provide messages about the futility of weight loss attempts 
(Abramovitz & Birch, 2000; Benedikt, Wertheim, & Love, 1998; Cundy, 2002; Field et 
al., 2005). Thus, the effectiveness of adolescent weight loss interventions is likely to 
improve with the inclusion of parents regardless of whether the parent is a treatment 
target (Epstein, 1996). The relationship between parent and adolescent weight status 
also suggests that the effective treatment of adolescent overweight and obesity may 
prevent its intergenerational transmission.  
 
Family Socioeconomic Status 
Indicators of family socioeconomic status were related to both parent and 
adolescent weight status, with higher socioeconomic status being associated with lower 
weight status. Parent BMI was related to parent and partner highest level of education 
and adolescent BMI-for-age z-score was significantly related to family income. 
Adolescent male BMI-for-age z-scores were significantly related to parent employment 
status. These findings are consistent with previous research demonstrating a relationship 
between weight and socioeconomic status (Cameron et al., 2003; Lobstein et al., 2004; 
O'Dea, 2003), and previous findings of different relationships between factors of 
interest and various measures of socioeconomic status (Cameron et al., 2003; Crawford 
et al., 1995). Thus, future research should explore the relationship between adolescent 
weight status and other indicators of socioeconomic status.  
 
Weight Perceptions 
Adolescent body weight was positively associated with both parent and 
adolescent perceptions of the adolescent’s weight indicating that heavier adolescents 
were perceived as heavier by themselves and their parents. Despite this, only two-thirds 
of adolescents were able to correctly classify their weight. The majority of adolescents 
reported that their weight was in the normal weight range. A number of normal weight 
adolescents indicated that they were underweight or overweight. More than half of the 
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overweight adolescents believed that they were normal weight and all obese adolescents 
believed they were overweight. Similarly, only two-thirds of parents were able to 
correctly classify their adolescent’s weight status. The majority of parents believed their 
adolescent’s weight was normal.  A number of parents of normal weight adolescents 
reported that their adolescent was underweight or overweight. More than two-thirds of 
parents believed that their overweight adolescent was a normal weight and all parents of 
obese adolescents reported that their adolescent was overweight. These finding are 
consistent with those of Goodman and colleagues (Goodman et al., 2000) who found 
that significant proportion of adolescents and their parents were unable to correctly 
classify their own body weight. If parents and adolescents are unable to identify 
overweight and obesity in the adolescent they are unlikely to respond to health 
messages promoting behaviour change in the overweight or obese (Becker & 
Rosenstock, 1984).   
There are a number of possible explanations for the tendency for both parents 
and adolescents to underestimate adolescent body weight status. Given the negative 
stereotype associated with overweight it may be that adolescents and parents were 
hesitant to accept that the adolescent was overweight and instead provided a socially 
desirable response. This would be consistent with previous research indicating greater 
under-reporting of weight in overweight and obese individuals (Flood et al., 2000; 
Wang et al., 2002). Alternatively, the failure of overweight and obese participants to 
identify themselves as such may be a consequence of the ‘normalisation’ of overweight 
and obesity. As more than one quarter of Australian children and adolescents (Magarey 
et al., 2001a), and more than half of Australian adults (Cameron et al., 2003), are now 
overweight or obese, it has become quite ‘normal’ to be overweight. Consequently, it 
has become more difficult for adolescents and parents to recognise adolescent 
overweight and obesity (Jeffrey, Voss, Metcalf, & Wilkin, 2004). This explanation is 
supported by research indicating that health professionals also experience difficulty 
accurately identifying overweight and obesity in young people (Barlow & Dietz, 2002). 
Consequently, overweight and obesity are likely to be more extreme before they are 
detected and treated making treatment more difficult and less likely to be effective 
(Byrne, Cooper, & Fairburn, 2003; Foster et al., 1997). 
Adolescent and parent perceptions of adolescent weight status differed for males 
and females. A number of normal weight males believed they were underweight, the 
majority of overweight males believed they were of normal weight, and all obese males 
indicated that they were overweight. These findings were replicated in parent reported 
 217 
data suggesting a tendency for male adolescents and their parents to underestimate the 
adolescent’s weight status. Similarly, a substantial proportion of overweight females 
and their parents indicated that the overweight adolescent was of normal weight and all 
obese females and their parents indicated that the obese adolescent was overweight. In 
contrast, however, there was a tendency for underweight and normal weight female 
adolescents to overestimate their body weight. These findings were not replicated in 
parent reported data.  
The current findings suggest that the tendency for adolescents and parents to 
underestimate the body weight status of overweight and obese adolescents occurs for 
both males and females. This finding is consistent with previous research indicating a 
tendency for parents and adolescents to underestimate adolescent weight status 
(Goodman et al., 2000). However, there appears to be some gender differences in the 
perception of underweight and normal weight in adolescent males and females. There 
was a tendency for both adolescent males and their parents to perceive normal weight 
males as underweight. In contrast, there was a tendency for underweight females to 
perceive themselves as normal weight. Previous research has found that female 
adolescents were more likely to report that they were overweight, and to have their 
parent report that they were overweight, than male adolescents (Goodman et al., 2000). 
These gender differences are consistent with cultural ideals which promote a thin female 
body and a larger muscular male body as ideal (Thompson & Smolak, 2001a). Results 
suggest that normal weight adolescents are using cultural ideals, rather than evidence 
based information, to inform their decisions regarding normal weight. This is likely to 
have important implications for body image and satisfaction and indicates a need for 
education regarding optimal body weights for health (Levine & Smolak, 2001; Stice & 
Shaw, 2002).  
 
Body Image 
Assessment of body image provided further evidence of the influence of cultural 
ideals on weight related cognitions. Females indicated that their own, their friend, their 
family and their doctor-ideal weights were less than their current weight. Further they 
indicated that their own ideal weight was less than their doctor-ideal weight. Similarly, 
parents indicated that their own, their daughter’s and their doctor-ideal weights for their 
daughter were less than she currently weighed. Parents indicated that their daughter’s 
ideal weight was less than the doctor would recommend, and both were less than the 
parent thought was ideal. In contrast, males reported that their own ideal weight was 
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more than their current weight, however their doctor, family and friend-ideal weights 
were less than their current weight. Parents of males indicated that their own, their son’s 
and their doctor’s ideal weights for their son were less than he currently weighed. They 
indicated that their son’s ideal weight was more than what they thought was ideal and 
both parent and adolescent ideals were greater than what parents believed the doctor 
would recommend.  
Thus, females wanted to weigh less and males wanted to weigh more than what 
they thought others would desire, and what they believed would be healthiest. These 
discrepancies between ideal and healthy weights were in the direction of cultural ideals 
(Halliwell & Harvey, 2006; Thompson & Smolak, 2001b). These findings suggest that 
while health may be a consideration, current cultural ideals also contribute significantly 
to body weight ideals (Stice & Shaw, 2002). This finding has important implications for 
overweight and obesity treatment as it suggests that adolescent weight goals may 
perhaps be motivated by factors related to achieving cultural ideals, such as 
attractiveness, happiness and success. Thus, weight loss interventions solely targeting 
health related outcomes may not be meeting the needs of participants and this may 
account for low retention rates and poor weight maintenance reported in the research 
(Cooper et al., 2003; Cooper & Fairburn, 2001; Foster et al., 1997; Rosen, 1997, 2002; 
Sarwer, 2001). These findings also supports suggestions that measures of these 
psychosocial factors should be included in measures of treatment outcome and may be 
useful in the prediction of treatment and maintenance success (Gardner, 2001; Smolak 
& Levine, 2001).   
Both adolescent and parent current/ideal body weight and shape discrepancies 
were related to actual and perceived adolescent weight. The larger discrepancy between 
current and ideal body weights and shapes for heavier individuals is consistent with 
previous research indicating greater current ideal discrepancies and hence greater body 
dissatisfaction in heavier individuals (Gardner, 2001; Schwartz & Brownell, 2004; 
Smolak & Levine, 2001). 
 
Body Dissatisfaction, Weight Loss Attempts, and Impact of Weight 
Consistent with findings regarding current/ideal weight and shape discrepancies, 
both actual and perceived weights were associated with weight dissatisfaction. 
However, adolescent actual and perceived weights demonstrated different relationships 
with other measures of weight discontent reported by adolescents and parents.  
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Identification of weight problems was associated with actual and perceived 
weights in both males and females. However, actual weight was related to adolescent 
concern about weight and perceived weight was related to parent concern about weight 
for females. Similarly, parent perceived impacts of weight were associated with weight 
perceptions. In contrast while both actual and perceived weights were associated with 
the impact of weight loss in males, only perceived weight was associated with the 
impact of weight loss in females. Weight control behaviours also demonstrated different 
relationships with actual and perceived weights. Previous attempts to lose weight were 
associated with both actual and perceived weights for males, however for females only 
perceived weight was associated with previous weight loss attempts. Both actual and 
perceived weights were associated with dieting frequency and preoccupation with 
weight and weight loss. The relationships between actual and perceived weights and 
frequency of weighing, food preoccupation, trouble with over-eating, perceptions 
regarding the ease of weight gain and weight loss, and parental advice regarding body 
weight varied for males and females. Previous research has suggested that the weight 
perception may be more important than actual weight in predicting disordered eating 
and emotional difficulties in females (Twamley & Davis, 1999; Wadden, Foster et al., 
1989). 
These results are consistent with previous research that has identified a 
discontent amongst females regarding their body weight and a general desire to weigh 
less than their current weight (Rodin, Silberstein, & Striegelmoore, 1985; Sarwer & 
Thompson, 2002). Again, this phenomena has been attributed to thin female body ideals 
and the negative attributes associated with overweight and obesity (Sarwer & 
Thompson, 2002; Schwartz & Brownell, 2004). The relationship between weight and 
weight discontent in males has not received as much attention in the literature (Halliwell 
& Harvey, 2006; Ricciardelli, McCabe, & Banfield, 2000). While in the past it has 
appeared that males are less concerned about body weight ideals than females, it has 
been suggested that males have become more aware of body weight ideals in recent 
times (Ricciardelli et al., 2000). The current findings suggest that discontent regarding 
body weight exists in adolescent males. This finding warrants further exploration as 
body weight discontent has been shown to be related to psychosocial function and may 
have an important impact on treatment outcomes (Foster et al., 1997; Rosen, 2002; 
Sarwer & Thompson, 2002; Wadden et al., 2002).   
These findings indicate that while there was considerable overlap, actual and 
perceived weights demonstrated different relationships to measures of body 
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dissatisfaction, weight loss attempts and the impact of weight. Results highlight the 
need for more sophisticated measures of these factors to allow for the use of more 
advance statistical techniques to explore the relationships between these factors.  
 
Psychopathology and Psychosocial and Family Functioning 
Adolescent actual and perceived weights also demonstrated different 
relationships with measures of adolescent and parent psychopathology, psychosocial 
functioning, and family functioning. 
 
Psychosocial functioning. 
Actual adolescent weight was not related to adolescent or parent self-esteem. It 
has been suggested that weight may be related to specific self-competencies rather than 
global self-esteem. This warrants exploration in future research in adolescent samples. 
In contrast, adolescent perceived weight was significantly related to adolescent self-
esteem and parental perceptions of their adolescent’s weight were significantly related 
to parental self-esteem. In both cases higher self-esteem was associated with perceived 
adolescent weight. These findings are inconsistent with previous research which has 
demonstrated either no relationship, or an inverse relationship between body weight and 
self-esteem (French et al., 1995; Johnson, 2002; Strauss, 2000).  
Similarly, actual and perceived adolescent weights were not related to 
adolescent perceptions of social support from family or friends. Previous research 
suggests that overweight individuals are more likely to suffer from social discrimination 
and bullying(Pearce, Boergers, & Prinstein, 2002), however, there is little previous 
research examining the relationship between adolescent weight and overall social 
support in the general population. The present findings suggest that in the general 
population, body weight is not associated with lower perceived social support. 
Actual adolescent body weight was unrelated to both parent and adolescent 
reports of family and friend support for healthy eating and exercise, however, both 
parent and adolescent perceptions of their own weight status were related to greater 
family support for healthy eating. This suggests that parents and adolescents who 
perceive themselves as heavier obtain support for healthy eating from their family. It 
may be that those perceiving themselves as heavier seek or are offered family support, 
or that family attention to healthy eating increases the likelihood that the individual will 
perceive themselves as overweight. This finding warrants further research as it may 
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have important implications for the role of families in the treatment of adolescent 
overweight and obesity.  
 
Psychopathology. 
Both actual and perceived adolescent body weight were unrelated to adolescent 
depression, anxiety, stress and total psychopathology. Actual adolescent weight status 
was also unrelated to parent measures of psychopathology. These findings are 
consistent with previous research which has, in the main, failed to demonstrate a 
relationship between adolescent weight and general psychopathology in community 
samples (Friedman & Brownell, 1995; Wadden & Stunkard, 1985; Wadden et al., 
2002).  There were, however, significant relationships between parental perceptions of 
adolescent body weight and parental psychopathology. Parents who perceived their 
adolescent to be heavier were more likely to report higher levels of parental anxiety. 
Similarly, parents who perceived their daughters to be heavier reported higher levels of 
parental depression, stress and total psychopathology. The relationships between 
parental psychopathology and perceived rather than actual adolescent weight may be 
explained by the negative attributes associated with overweight and obesity. It may be 
that parental psychopathology increases the likelihood that they will perceive their 
adolescents, particularly their female adolescent, as more overweight. Previous research 
indicates that parental psychopathology influences the attributions they make about 
their children (Smith Slep & O'Leary, 1998). Alternatively, perceiving their adolescent 
as overweight may increase the feelings of anxiety, stress, depression and overall 
psychopathology in parents. Further research is required to explore the direction of this 
relationship.  
Similarly, dieting behaviour was related to adolescent weight perceptions but not 
to their actual weight. That is, while heavier adolescents did not exhibit more dieting 
behaviours, those perceiving themselves to be heavier were more likely to diet. This 
indicates that dieting occurs in response to perceptions and may be an indicator of 
disordered eating and psychopathology rather than an effective response to overweight 
(Twamley & Davis, 1999; Wadden, Foster et al., 1989). The relationship between 
weight and dieting in adolescents warrants further research as it has important 
implications for eating habits, weight management and the prevention of eating 
disorders (Shisslak & Crago, 2001). 
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Family functioning. 
Parent-adolescent communication was associated with parent and adolescent 
actual weight status, and parental weight perceptions. Overweight and obese female 
adolescents reported more negative interaction styles and constraints in parent-
adolescent communication than their normal weight peers. Similarly, actual body 
weight in male adolescents and parent perceived body weight in female adolescents 
were associated with parent reported problems with parent adolescent communication. 
These findings indicate that overweight adolescents and their parents experience more 
negative interactions and difficulties in parent-adolescent communication. Previous 
research has demonstrated the relationship between problems in parent-adolescent 
communication and negative outcomes for adolescent. It is possible that difficulties in 
parent-adolescent communication impact on adolescent eating and activity, thus 
increasing body weight. It may be that overweight in adolescence leads to parent-
adolescent communication difficulties, particularly around issues related to eating, 
activity and weight. This finding has implication for clinical practice and suggests that 
parent-adolescent communication may be an important treatment component for 
adolescent weight loss interventions.  
 
Methodological Considerations 
Several methodological issues should be considered when interpreting the 
findings of the current study. A non random sample of parents and adolescents 
approached by university psychology students and agreeing to participate was used in 
the current study. As a result of the social stigma associated with overweight and 
obesity (Puhl & Brownell, 2001, 2002), overweight and obese adolescents, particularly 
those most concerned about their weight, may have been less likely to be approached by 
students recruiting participants, their parents may have been less likely to consent to 
their participation, and the adolescent may have been more likely to elect not to 
participate. If this sampling bias did occur, it would have resulted in an under-
representation of overweight and obese adolescents, particularly those most concerned 
about their weight, and thus an underestimation of the relationship between body weight 
and psychosocial well-being. The over-representation of older adolescents (year 11 and 
12) in the current study may also have influence results. Future research exploring the 
relationship between body weight and psychosocial factors in adolescents should 
attempt to use a more randomly selected sample. 
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While the inclusion of males is a strength of the current study, a gender bias did 
exist. More females than males were included in the sample, thus difference in 
outcomes between males and females may have been a result of difference in statistical 
power rather than true gender difference. Results for the sample as a whole may also 
have been influenced by the over-representation of females. Additionally, the majority 
of parent respondents in the current sample were mothers. Consequently it was not 
possible to examine differences in maternal and paternal reports or the relationship 
between adolescent weight and maternal and paternal measures. Future research should 
attempt to measure both mothers and fathers so differences can be examined.   
The reliance on self-report data in the current study may have resulted in self-
report biases. While previous research has established the adequacy of self-report height 
and weight information in population studies (Goodman et al., 2000; Nieto-Garcia et al., 
1990), there is a tendency for individuals, particularly overweight individuals, to 
overestimate their height and underestimate their weight (Flood et al., 2000; Wang et 
al., 2002). Consistent with previous research use of self-report also resulted in 
considerable missing data (Australian Bureau of Statistics, 2006). It may also be that 
heavier overweight individuals were less likely to report their height and weight 
information (Allison et al., 1998; Tiggemann, 2006).  Each of these factors could 
account for the lower than expected levels of overweight and obesity in the present 
sample, and may have influenced relationships between body weight and other factors.  
In addition to height and weight information, some data was missing from other 
measures. While missing data appeared to be random it may have had a systematic 
effect on results. Ethical guidelines required the anonymity of respondents therefore it 
was not possible to contact participants to complete missing data. Researchers interested 
in exploring particular relationships in more detail may be advised to use measured 
height and weight, establish a mechanism for contacting participants to complete 
missing data, or use clinical interviews to ensure a more accurate and complete data set.  
The choice of measures may also have influenced study outcomes. A number of 
measures were added in the second year of the study and consequently the sample size 
available to assess these relationships was reduced, perhaps impacting on results. 
General measures of psychopathology, for example self-esteem, were typically used 
rather than measures developed specifically for obesity. Additionally, as there were few 
adolescent specific measures available at the time of the study, the majority of the 
measures used in the present study were designed for adult samples. Due to the lack of 
available measures of weight dissatisfaction and discontent, single items were used to 
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measure these variables. This limits measurement validity and requires the use of 
nonparametric statistical procedures, thus limiting the complexity of analysis. While the 
measures used in the current study were the best available to the researchers at the time 
the research was conducted, and were deemed appropriate for use in the current study, 
measures designed specifically for overweight and obese, and adolescent samples may 
have been more appropriate. Such measures have become increasingly available (e.g., 
Johnson, Grieve, Adams, & Sandy, 1999) and should be used in future research.  
Finally, the current study relied on correlation measures and therefore causation 
could not be determined. Longitudinal studies exploring relationships identified in the 
current study would allow for a better understanding of the direction of relationships.   
 
Implications for Clinical Practice 
Notwithstanding the methodological limitations, the findings of the present 
study have a number of potential implications for obesity prevention and treatment. 
Firstly, adolescent and parent inability to report adolescent height and weight 
information indicates a need for the provision of this information. Perhaps height and 
weight measurement could be included as standard procedures in visits to health 
professionals, or accurate height and weight measurement devices could be made more 
freely available to the community.  
Results also suggest a need for community education regarding weight 
classification. The failure of both parents and adolescents to correctly classify 
adolescent weight status, even when they are aware of height and weight information, 
suggests that overweight and obesity have become normalised. Adolescents who are not 
identified as overweight or obese by themselves or their parents are less likely to 
respond to health promoting messages and are unlikely to seek treatment (Becker & 
Rosenstock, 1984). Consequently, overweight and obesity is likely to be more severe 
before treatment is sought, thus reducing the potential effectiveness of intervention 
(Byrne et al., 2003) and increasing the risk of physical and psychosocial comorbidities 
(Field et al., 2002; Wadden et al., 2002). This trend could be addressed through 
community education and the provision of accurate adolescent height, weight and 
weight classification information. Education regarding weight classifications may also 
help to counter the influence of cultural ideals on weight perceptions.  
The current study found that actual and perceived weights have different 
relationships with weight discontent, psychopathology and psychosocial functioning. 
Overall, perceived weight rather than actual weight demonstrated a greater number of 
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relationships with these measures. This finding is consistent with previous research  
(Twamley & Davis, 1999; Wadden, Foster et al., 1989), and suggests that weight 
perceptions should be addressed in adolescent weight loss interventions. Further, it 
demonstrates a need for education regarding weight classification so perceptions are 
based on actual weight rather than other factors.  
The findings of the present study may also have more specific implications for 
treatment components in adolescent obesity interventions. The findings that body 
weight ideals are not based purely on health suggests that interventions need to consider 
the other motivations for weight loss such as occupational success and social 
acceptance. Intervention retention rates and weight maintenance may be improved if 
these motivations are addressed in adolescent treatment. Findings also suggest that 
intervention should focus on weight specific discontent, rather than problems with 
overall psychosocial functioning. Results also indicate that both actual and perceived 
weights need to be addressed in treatment.  
 
Conclusions 
 This study explored the psychosocial factors associated with body weight in a 
community sample of adolescents and their parents. Results demonstrate a tendency for 
overweight and obese adolescents and their parents to underestimate the adolescent’s 
body weight. While heavier participants reported greater body dissatisfaction and 
weight specific discontent, they did not report greater problems with overall 
psychosocial functioning. Similarly, weight perceptions were related to measures of 
body dissatisfaction and weight specific discontent but not to greater psychopathology. 
In contrast, while both actual and perceived adolescent weights were associated with 
greater parent reported weight discontent and psychopathology, only perceived 
adolescent weight was associated with parental psychopathology and psychosocial 
functioning. These relationships were different for male and female adolescents. The 
current findings support previous research demonstrating weight discontent amongst 
females, and suggest that this dissatisfaction with weight is also evident in adolescent 
males.  
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CHAPTER 8  
STUDY 2: BODY WEIGHT AND PSYCHOSOCIAL FACTORS IN OLDER 
ADOLESCENTS AND YOUNG ADULTS 
 
Aims 
This study aimed to explore the psychosocial factors relating to body weight in 
young people as they move from adolescence to adulthood. The relationship between 
body weight and psychosocial status in late adolescence and early adulthood is of 
interest given that adolescent weight status is likely to persist into adulthood (e.g., 
Whitaker et al., 1997). The first aim of the study was to explore the relationships 
between psychosocial factors and actual and perceived body weight. The second aim 
was to explore the relationship between current psychosocial factors and retrospective 
reports of overweight at earlier life stages. A range of factors including weight 
perceptions, body dissatisfaction, weight concerns, psychopathology and psychosocial 
functioning were included in an attempt to redress the dearth of information regarding 
the relationship between psychosocial factors and body weight in a non treatment 
seeking sample of older adolescents and young adults.  
 
Methods 
Participants 
The sample comprised 65 male and 227 female participants enrolled in first year 
psychology at RMIT University in 2002 and 2003. The age of respondents ranged from 
17 to 26 years (M = 19.7, SD = 2.0). Where available Australian (Australian Bureau of 
Statistics, 2003) demographic information data is included in brackets following each 
variable of interest. The majority of participants were Australian born (83%; Australia 
76%) and identified themselves as Australian (66%). The majority of participants (82%; 
Australia 84%) reported that English was the main language spoken at home (84% of 
the Australian population speak English at home). Only one participant identified 
themselves as being of Aboriginal or Torres Strait Island origin (Victoria 6.1%). 
Nineteen percent of participants reported that they were experiencing health problems 
(Australia, 78%) and 20% reported that they were currently taking medication. The 
majority of participants reported having good to excellent physical (71%) and mental 
(80%) health (Australia 90%).  
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Materials 
Participants received a plain language statement (Appendix I), a consent form 
(Appendix J), and the survey booklet. The survey booklet measured demographic 
information, knowledge and beliefs about excess weight, body image and 
dissatisfaction, psychopathology and psychosocial functioning. To allow for 
comparisons, the surveys used in the present study were the same as those used in the 
study of psychosocial factors in adolescents described in Chapter 7. The measures used 
are listed in Table 35, only a brief outline of each measure is given here as a more 
detailed description of each survey is given in Chapter 7.  
 
Table 35: Summary of Completed Measures 
 
Background/Demographics 
Young Adult Health and Weight History Survey (YAHWHS) 
Psychosocial Functioning 
Rosenberg Self-esteem Scale (RSE) 
Perceived Social Support Scale (PSS) 
Family and Friend Influence on Health Behaviour Scale – Adol. Version (FFIHB) 
Psychopathology 
Depression Anxiety Stress Scale (DASS) 
Adolescent Dieting Scale (ADS) 
 
Health and weight history as well as demographic and background information 
was obtained using the Young Adult Health and Weight History Survey (YAHWHS). 
This survey was adapted from the Adolescent Health and Weight History Survey 
(AHWHS) described in Chapter 7. It collects general demographic information such as 
age and ethnic background and information about mental and physical well-being and 
self- reported height, weight, weight perception, body dissatisfaction and previous 
weight loss attempts. A copy of the YAHWHS is included as Appendix K respectively. 
 The Rosenberg Scale (RSE, Rosenberg, 1965) was used as the measure of global 
self-esteem. The Perceived Social Support Measure (PSS, Procidano & Heller, 1983) 
was used as a measure of the individual’s perceptions of the adequacy of their social 
support. The Family and Friend Influence Health Behaviour Survey (FFIHB) is 
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included as a measure of the influence of family and friends on the young person’s 
adoption of health behaviour (Appendix G).  
Psychopathology variables assessed in the test battery included dieting, 
depression, anxiety, stress and total psychopathology. General psychopathology was 
measured using the Depression Anxiety and Stress Scale (DASS, Lovibond & 
Lovibond, 1995). Eating and weight specific psychopathology was measured using the 
Adolescent Dieting Scale (ADS, Patton et al., 1997). 
 
Procedure 
Approval for the project was obtained from the RMIT University Human 
Research Ethics Committee (Appendix L). All students enrolled in first year psychology 
at RMIT University’s Melbourne and Bundoora campuses in 2002 and 2003 were asked 
to participate in the study. The project pack was distributed in first year psychology 
classes. This package included the plain language statement, consent form, an envelope 
and survey battery. Participants were asked to read the plain language statement and 
sign the consent form if they wished to participate. Those students consenting to 
participate were given class time to commence the survey. They were asked to complete 
the survey over the following week and return it sealed in the envelope provided to the 
tutor or via a sealed box in the RMIT University Psychology office. Consent forms were 
collected and stored separately from the survey battery. No identifying information was 
included on the surveys. 
 
Results 
To ensure accuracy of scale scores, all questionnaires were scored by two 
independent scorers. Where there were discrepancies between scorers, the scales were 
scored a third time by the second scorer prior to data entry. Data were analysed using 
SPSS 13. Given that the study was exploratory in nature and aimed to identify variables 
of interest for future study, adjustments to alpha levels were not made to control for the 
inflation in the risk of Type 1 error resulting from multiple comparisons.  
Pearson’s correlations (r) were used to measure the relationships between 
variables measured on an interval or ratio scale. Spearman’s rho (rs) was used to 
measure relationships when one or more variables were measured on a Likert (ordinal) 
scale. Point bi-serial correlations (rpb) were used to measure relationships when one 
variable was dichotomous. Statistically significant results are highlighted within tables. 
In addition to analysing data for the sample as a whole, analysis were conducted 
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separately for males and females to explore the impact of gender differences in 
physiological and socio-cultural factors relevant to body weight.  
Testing for the assumption of normality indicated that some measures were 
approximately normally distributed while others had a notable skew. When indicated, 
transformations were conducted, however, they resulted in only minor improvements in 
the normality of distributions. Therefore, to aid in interpretation, and given a general 
robustness to violations of normality in large samples, an apriori decision was made to 
use untransformed variables in all analyses and interpretation. Scatter plots were 
analysed visually to assess the presence of non-linear relationships between BMI and 
psychopathology and psychosocial functioning scores. No non-linear relationships were 
evident on the scatter plots. 
 
Weight Status 
Self-reported height and weight were used to calculate BMI. Twenty-five 
participants (9%) did not provide weight information and 36 (12%) did not provide 
height information. Consequently BMI could not be calculated for 42 (14%) 
participants. Descriptive statistics for available anthropometric measures are reported in 
Table 36.  
 
Table 36: Descriptive Statistics for Self-Reported Anthropometric Measures 
 Sample Males Females 
 N M SD N M SD N M SD 
 
(Min, Max) (Min, Max) (Min, Max) 
Height (m) 256 1.68 0.88 54 1.77 0.07 202 1.66 0.07 
 (1.47, 1.92) (1.61, 1.92) (1.47, 1.89) 
          
Weight (kg) 267 63.63 12.52 60 72 12.68 207 61.21 11.41 
 (42.00, 105.00) (45.00, 100.00) (42.00, 105.00) 
          
BMI (kg/m2) 250 22.44 3.61 54 22.73  3.32 196 22.36 3.69 
 (16.53, 35.29) (16.53, 30.19) (16.56, 35.29) 
 
Weight status was determined using the World Health Organisation’s BMI cut-
off points (National Health and Medical Research Council, 2003a; World Health 
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Organisation, 2000a). The majority of participants were normal weight (54%), one-
quarter of participants were underweight (26%) and almost one-quarter overweight 
(17%) or obese (4%). A higher percentage of males were overweight, and a higher 
percentage of females were underweight. This data is summarised in Figure 15.   
 
Error! Not a valid link. 
Figure 15. Weight classification based on BMI cut-offs. 
 
Weight Perceptions 
Participants classified their own weight status using a 4-point Likert scale. The 
majority of participants classified themselves a normal weight (63%), 9% of 
participants believed they were underweight, 26% believed they were overweight and 
less than 2% indicated that they were obese. A higher percentage of females reported 
that they were normal or overweight, while a higher percentage of males reported that 
they were underweight. This data is summarised in  
Figure 16. There was a positive relationship between BMI and weight 
perception for the sample as a whole [r
 
(N = 248) = .63, p < .001], and for males [rρ (N 
= 54) = .61, p < .001] and females [rρ (N = 194) = .67, p < .001] separately. This 
indicates that individuals with a higher BMI perceived themselves as heavier. 
 
Error! Not a valid link. 
Figure 16. Weight classifications based on self perception.  
 
Participants’ perceived weight status was compared to their weight status based 
on BMI cut-offs. Fifty-seven percent of participants were able to accurately classify 
their own weight. As can be seen in Table 37, 71% of underweight participants 
incorrectly classified themselves as normal weight and 3% as overweight. The majority 
of normal weight participants (72%) correctly classified themselves; however, 8% 
incorrectly classified themselves as underweight, and 21% as overweight. Sixty-three 
percent of overweight participants correctly classified themselves, however, 34% 
believed they were normal weight. The majority of obese participants reported that they 
were overweight (60%) not obese. Cohen’s kappa indicated positive agreement between 
the two classification systems ((N =244) = .28, p < .001).  
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Table 37: Comparison of Weight Status Classifications Based on BMI Cut-Offs and Self 
Perception 
 Self Perception 
BMI Cut-Offs Underweight Normal Overweight Obese Total 
Underweight 16 44 2 0 62 
Normal 10 94 27 0 131 
Overweight 0 14 26 1 41 
Obese 0 1 6 3 10 
Total 26 153 61 4 244 
 
 
Crosstabulations were also conducted separately for males and females. Only 
53% of male participants were able to accurately classify their own weight. Seventy 
percent of underweight males correctly classified themselves, with the remainder 
indicating that they were normal (20%) or overweight (10%). The majority (59%) of 
normal weight males correctly classified themselves, however 28% incorrectly 
classified themselves as underweight and 14% as overweight. Only 30% of overweight 
males correctly classified themselves. The majority of overweight males (62%) 
classified themselves as normal weight. There was only one obese male in the sample 
and he identified himself as normal weight. Cohen’s kappa indicated positive agreement 
between the two classification systems ((N =53) = .23, p = .013). This data is reported 
in Table 38.  
 
Table 38: Comparison of Weight Status Classifications Based on BMI Cut-Offs and Self 
Perception for Males 
 Self Perception 
BMI Cut-Offs Underweight Normal Overweight Obese Total 
Underweight 7 2 1 0 10 
Normal 8 17 4 0 29 
Overweight 0 8 4 1 13 
Obese 0 1 0 0 1 
Total 15 28 9 1 53 
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Only 58% of female participants were able to accurately classify their own 
weight. The majority (81%) of underweight females incorrectly classified themselves as 
being normal weight. The majority (75%) of normal weight females correctly classified 
themselves, however 23% incorrectly classified themselves as overweight.  The 
majority (79%) of overweight females correctly classified themselves. The remainder 
(21%) classified themselves as normal weight. The majority of obese females reported 
that they were overweight (66%), not obese. Cohen’s kappa indicated positive 
agreement between the two classification systems ((N =191) = .30, p < .001). This data 
is displayed in Table 39. 
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Table 39: Comparison of Weight Status Classifications Based on BMI Cut-Offs and Self 
Perception for Females 
 Self Perception 
BMI Cut-Offs Underweight Normal Overweight Obese Total 
Underweight 9 42 1 0 52 
Normal 2 77 23 0 102 
Overweight 0 6 22 0 28 
Obese 0 0 6 3 9 
Total 11 125 52 3 191 
 
 Participants were asked to indicate whether they had been overweight during 
earlier life stages. Forty-six percent of participants reported that they had been 
overweight at other periods of their life. Five percent indicated that they were 
overweight as an infant, 5% as a young child, 12% as an older child, 26% during early 
adolescence and 26% during late adolescence.  
 
Table 40: Correlations between Current BMI and Presence of Overweight as an Infant, 
Child or Adolescent 
 Sample Males Females 
 N rpb p N rpb p N rpb p 
Any Stage 239 .38 <.001 52 .55 <.001 187 .33 <.001 
          
Infant 230 .01 .871 50 .14 .342 180 -.04 .568 
Young Child 230 .02 .721 50 .19 .174 180 -.04 .640 
Older Child 230 .19 .004 50 .44 .001 180 .12 .111 
          
Young Adol. 230 .22 .001 50 .47 .001 180 .14 .064 
Older Adol. 230 .35 <.001 50 .31 .029 180 .36 <.001 
 
Current BMI was significantly related to overweight at an earlier life stage for 
the sample as a whole, and for males and females separately. Overweight during infancy 
and young childhood was not significantly related to current weight status. Overweight 
during late childhood and early adolescence was significantly related to current BMI for 
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the sample as a whole and for males but not for females. Current BMI was significantly 
related to overweight during late adolescence for the sample as a whole and for males 
and females separately. These results indicate that heavier participants were more likely 
to have been overweight during late childhood and adolescence than lighter participants. 
Results are displayed in Table 40. 
 
Family Weight Status 
 Participants indicated the weight status of their parents on a 4-point Likert scale. 
As can be seen in Figure 17, almost half of the participants reported that their parents 
were of normal weight. Over one-third of participants indicated that their parents were 
overweight and 11% indicated that their parents were obese.  
 
Error! Not a valid link. 
Figure 17. Reported weight categories of mothers and fathers of participants. 
 
 The relationships between participant BMI and reported parental weight status 
were also examined. As can be seen in Table 41, there was a significant relationship 
between participant BMI and maternal weight status. This finding indicates that heavier 
participants reported having heavier mothers. This relationship was significant for the 
sample as a whole and for females but not for males. The relationship between current 
BMI and paternal weight was not significant. Mother and father weight status were not 
significantly related [r (N = 283) = .10, p = .089].  
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Table 41: Correlations between Participant BMI and Reports of Parent Weight Status 
 Sample Males Females 
 N rs p N rs p N rs p 
Mother 249 .17 .009 54 .15 .052 195 .17 .015 
Father 245 .12 .064 54 .05 .707 191 .13 .068 
 
 The relationships between participant weight perception and reported parental 
weight status were also examined. As can be seen in Table 42, participant weight 
perception and reported maternal weight status were significantly related. This indicates 
that participants perceiving themselves to be heavier also perceived their mother to be 
heavier. There were no other significant relationships between participant weight 
perception and mother or father weight status.  
 
Table 42: Correlations between Participant Weight Perceptions and Reports of Parent 
Weight Status 
 Sample Males Females 
 N rs p N rs p N rs p 
Mother 284 .13 .034 62 .13 .333 222 .12 .080 
Father 280 .07 .280 62 .20 .114 218 .01 .851 
 
Body Image 
Participants reported what they would like to weigh, and the weights they 
believed their doctor would like them to be. Doctor ideal weight was included as a 
measure of perceived healthy weight.  
As can be seen in Table 43, there was considerable variation in the degree of 
difference between current and ideal weights. A 2 x 3 mixed factorial ANOVA with a 
between subject factor of gender (male, female), and a within subject factor of current-
ideal weights (current, self ideal, doctor ideal), was conducted to examine differences 
between current and ideal weights. The interaction between gender and current ideal 
weights was significant [Wilks’ λ = .78, F (2, 134) = 18.59, p <.001, partial η2 = .22]. 
Subsequent post hoc analysis using Tukey’s HSD (α = .05) revealed significant 
differences between current, self ideal and doctor ideal weight for females but not 
males. Females indicated that they wanted to weigh less than they did, they believed 
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their doctor would suggest that they weigh less than their current weight, and they 
wanted to weigh less than they believed their doctor would recommend. 
The effect of gender was also significant [F (1, 135) = 57.07, p <.001, partial η2 
= .30] with females reporting lower current and ideal weights than males.  The effect of 
current-ideal weights was also significant [Wilks’ λ = .88, F (2, 134) = 9.41, p <.001, 
partial η2 = .12]. Subsequent post hoc analysis using Tukey’s HSD (α = .05) revealed 
significant differences between current and ideal weights, however, the difference 
between self ideal and doctor ideal weights was not significant.  
 
Table 43: Descriptive Statistics for Body Weight Discrepancies Measures 
 Sample Males Females 
 N M  
(Min, Max) 
SD N M  
(Min, Max) 
SD N M  
(Min, Max) 
SD 
Self 212 -4.95  
(-35, +17) 
7.81 45 + 1.13 
(-16, +17) 
9.36 167 -6.60  
(-35, +15) 
6.45 
Doctor 154 -2.91  
(-43, +16) 
8.90 37 +0.62  
(-30, +16) 
10.11 117 -3.64  
(-43, +12) 
8.40 
 
Current and ideal (self and doctor) weights were significantly related to BMI for 
the sample as a whole and for males and females separately. That is, the higher the 
individual’s BMI, the greater their ideal weights. Differences between the current and 
ideal weights were significantly related to BMI for the sample as a whole and for males 
and females separately, indicating that the higher the BMI, the greater the discrepancy 
between current and ideal weights. These results are reported in Table 44.  
Current and ideal weights were significantly related to weight perceptions for 
the sample as a whole and for females separately. That is, the higher the perceived body 
weight category the greater the ideal weights. These relationships were not significant 
for males. Differences between the current and ideal weights were significantly related 
to weight perceptions for the sample as a whole and for males and females separately. 
This finding indicates that the higher the perceived weight category the greater the 
discrepancy between current and ideal weights. These results are reported in Table 45.  
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Table 44: Correlations between BMI and Ideal Weight, and between BMI and Current/ 
Ideal Weight Discrepancies 
 Sample Males Females 
 N r p N r p N r p 
Ideal Weights 
Self  199 .46 <.001 40 .47 .002 159 .67 <.001 
Doctor  144 .45 <.001 34 .51 <.001 100 .52 <.001 
Discrepancy from Current Weight 
Self 199 .68 <.001 40 .69 <.001 159 .79 <.001 
Doctor 144 .82 <.001 34 .75 <.001 110 .88 <.001 
 
Silhouettes were also used to measure body image and current-ideal 
discrepancies. Participants were asked to select the silhouette that best represented their 
current body shape, what they would like their shape to be, and what they believed their 
doctor would like their body shape to be. Current shape was significantly related to BMI 
for the sample as a whole and for males and females separately. That is, the higher the 
BMI, the larger the selected current body shapes. This provides support for the validity 
of the silhouette approach to the measurement of weight perceptions and ideals. 
 
Table 45: Correlations between Perceived Weight Status and Ideal Weight, and between 
Perceived Weight Status and Current/ Ideal Weight Discrepancies  
 Sample Males Females 
 N r p N r p N r p 
Ideal Weights 
Self 225 .15 .029 46 .16 .299 179 .35 <.001 
Doctor  165 .16 .043 38 .16 .323 127 .26 .001 
Discrepancy from Current Weight 
Self 211 .76 <.001 45 .67 <.001 166 .75 <.001 
Doctor 153 .73 <.001 37 .70 <.001 116 .72 <.001 
 
Self and doctor ideal body shapes were significantly related to BMI for the 
sample as a whole and for females. This finding indicates that the higher the BMI, the 
larger the ideal body shape selected. Differences between the current body shape and 
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self and doctor ideal body shapes were significantly related to BMI for the sample as a 
whole and for males and females separately. That is, the higher the BMI the greater the 
discrepancy between current and ideal body shapes. These results are reported in Table 
46.  
 
Table 46: Correlations between BMI and Current/Perceived Ideal Body Shape and 
Current/Perceived Ideal Body Shape Discrepancies 
 Sample Males Females 
 N rs p N rs p N rs p 
Current 246 .88 <.001 54 .46 <.001 192 .62 <.001 
Ideal 
Self  244 .32 <.001 52 <-.01 .990 192 .41 <.001 
Doctor  230 .15 .021 53 .15 .271 177 .14 .060 
Discrepancies from Current 
Self 243 .51 <.001 52 .67 <.001 191 .53 <.001 
Doctor 229 .68 <.001 53 .72 <.001 176 .69 <.001 
 
Perceived current shape was significantly related to weight perceptions for the 
sample as a whole and for males and females separately. That is, the higher the 
perceived weight status, the larger the selected current body shapes. Ideal body shapes 
were significantly related to weight perceptions for females. That is, the higher the 
perceived weight status, the larger the ideal body shape selected. The relationship 
between perceived weight and doctor ideal body shape was significant for the sample as 
a whole and for females. Differences between the participant’s current, ideal and doctor 
ideal body shapes were significantly related to weight perception for the sample as a 
whole, and for males and females separately.  That is, the higher the perceived body 
weight category the greater the discrepancy between current and ideal body shapes. 
These results are reported in Table 47.  
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Table 47: Correlations between Perceived Weight Status, Current/Perceived Ideal Body 
Shape and Current/Perceived Ideal Body Shape Discrepancies 
 Sample Males Females 
 N rs p N rs p N rs p 
Current 281 .55 <.001 62 .52 <.001 291 .58 <.001 
Ideal          
Self 279 .11 .072 60 -.01 .953 219 .25 <.001 
Doctor 262 .13 .044 61 .17 .181 201 .15 .036 
Discrepancies from Current Shape 
Current-Self 278 .89 <.001 60 .75 <.001 218 .64 <.001 
Current-Doctor 261 .70 <.001 61 .76 <.001 200 .68 <.001 
 
Body Weight Concerns 
The present study included single items measuring desire to weigh something 
different and how bothered participants were by their weight. Seventy-four percent of 
participants indicated that they would like to weigh something different. The majority of 
participants reported being either ‘some’ (62%) or ‘a lot’ (20%) bothered by their 
weight. Only 18 % of participants indicated that they were not bothered by their weight.  
BMI was significantly correlated with both wanting to weigh something 
different, and being bothered by weight. This indicates that participants with a higher 
body weight were more likely to report that they would like to weigh something 
different, and that they were bothered by their weight. These relationships were 
significant for the sample as a whole, and for females but not males. Results are 
displayed in Table 48.   
 
Table 48: Correlations between BMI and Concerns about Weight 
Sample Males Females 
N rs /rpb p N rs /rpb p N rs /rpb p 
Would you like to weigh something different 
248 .31 <.001 53 .02 .851 195 .42 <.001 
How much does your weight bother you? 
214 .22 .001 41 .02 .926 167 .31 <.001 
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The relationships between weight perception and weight concerns were also 
examined. Weight perception was significantly correlated with wanting to weigh 
something different. This indicates that participants who perceived themselves to be in a 
higher body weight category were more likely to report that they would like to weigh 
something different. Weight perception was significantly correlated with the level of 
concern about body weight. This indicates that participants who perceived themselves 
to be in a higher body weight category were more bothered by their weight. These 
relationships were true for the sample as a whole, and for females but not for males. 
This data is summarised in Table 49. 
 
Table 49: Correlations between Perceived Weight Status and Concerns about Weight 
Sample Males Females 
N rs /rpb p N rs /rpb p N rs /rpb p 
Would you like to weigh something different? 
285 .32 <.001 62 .13 .301 223 .375 <.001 
How much does your weight bother you? 
240 .34 <.001 48 .27 .060 192 .34 <.001 
 
The relationships between weight concerns and weight status at other stages of 
life were also examined. Being overweight at another stage of life was significantly 
related to the desire to weigh something different for the sample as a whole and for 
males and females separately. Being overweight at another stage of life was also 
significantly related to being bothered by current weight for the sample as a whole and 
for females. Wanting to weigh something different and being concerned about current 
weight was not related to weight status in infancy, childhood or early adolescence. 
Being overweight as an older adolescent was related to wanting to weigh something 
different and concerns about current weight for the sample as a whole and for females. 
This data is displayed in Table 50. 
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Table 50: Correlations between Weight Concerns and Weight Status during Earlier Life 
Stages 
 Sample Males Females 
 N rs /rpb p N rs /rpb p N rs /rpb p 
Would you like to weigh something different? 
Other Stage 278 .23 <.001 60 .26 .043 218 .22 .001 
Infant 267 -.01 .831 58 .16 .240 209 -.07 .313 
Young Child 268 .01 .903 58 -.01 .931 210 .01 .847 
Older Child 268 .07 .307 58 .13 .315 210 .04 .557 
Young Adol. 268 .10 .103 58 .19 .161 210 .08 .264 
Older Adol. 268 .23 <.001 58 .21 .118 210 .22 .001 
          
How much does your weight bother you? 
Other Stage 242 .15 .022 47 .07 .623 195 .17 .015 
Infant 233 .08 .214 46 .10 .516 187 -.13 .081 
Young Child 234 .06 .403 46 -.07 .665 188 .06 .435 
Older Child 234 .05 .480 46 .29 .055 188 -.02 .744 
Young Adol. 234 .05 .433 46 .09 .549 188 .06 .391 
Older Adol. 234 .29 <.001 46 .22 .138 188 .29 <.001 
 
Psychopathology and Psychosocial Functioning 
A variety of aspects of psychopathology and psychosocial functioning were 
included in the present study. BMI was significantly related to family healthy eating and 
exercise behaviour for the sample as a whole and for females. This indicates that 
heavier participants reported greater family support for healthy eating and exercise. 
Dieting was significantly related to BMI for the sample as a whole and males and 
females separately, indicating that heavier individuals were more likely to report dieting 
behaviours. No other relationships between BMI and psychopathology and social 
functioning were statistically significant. This data is summarised in Table 51. 
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Table 51: Correlations between BMI and Measures of Psychopathology and Social 
Functioning 
 Sample Males Females 
 N r p N r p N r p 
Self-esteem 248 .02 .761 53 .02 .892 195 .02 .791 
Psychopathology          
Depression 247 .11 .074 54 .01 .925 193 .14 .055 
Anxiety 247 .09 .143 54 .09 .509 193 .09 .202 
Stress 247 .11 .073 54 .11 .413 193 .12 .105 
Total 247 .12 .057 54 .08 .557 193 .13 .073 
Dieting 247 .23 <.001 54 .47 <.001 193 .19 .009 
Perceived Social Support 
Friends 247 .05 .457 54 .22 .113 193 .01 .868 
Family 247 .08 .205 54 .09 .521 193 .09 .227 
Family and Friend Health Behaviour 
Family Eating 127 .19 .030 25 <-.01 .991 102 .23 .021 
Family Exercise 127 .21 .019 25 .09 .663 102 .23 .022 
Friend Eating 127 .09 .337 25 .17 .415 102 .08 .451 
Friend Exercise 127 .11 .204 25 .09 .680 102 .12 .230 
 
The relationships between weight perceptions, psychopathology and 
psychosocial functioning were also examined. Weight perception was significantly 
related to stress and total psychopathology for the sample as a whole. This indicates that 
participants perceiving themselves as heavier, reported higher levels of stress and 
overall psychopathology. Weight perception was also significantly related to family 
eating habits for females, and family exercise habits for the sample as a whole and 
females. These findings indicate that heavier participants reported greater family 
support for healthy eating and exercise. Dieting was significantly related to weight 
perceptions for the sample as a whole and males and females separately, indicating that 
heavier individuals were more likely to report dieting behaviours. Weight perceptions 
were not significantly related to any other psychopathology, family functioning or 
psychosocial variables. This data is summarised in Table 52. 
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Table 52: Correlations between Weight Perceptions and Measures of Psychopathology 
and Psychosocial Functioning 
 Sample Males Females 
 N rs p N rs p N rs p 
Self-esteem 284 -.05 .361 62 -.07 .598 222 -.04 .551 
Psychopathology          
Depression 283 .09 .118 63 .07 .567 220 .11 .101 
Anxiety 283 .07 .257 63 .11 .390 220 .06 .415 
Stress 283 .13 .031 63 .17 .186 220 .09 .163 
Total 283 .12 .047 63 .15 .242 220 .11 .119 
Dieting 283 .33 <.001 63 .43 <.001 220 .24 <.001 
Perceived Social Support 
Friends 283 .03 .644 63 .22 .080 220 -.10 .154 
Family 283 .07 .222 63 .02 .881 220 .06 .379 
Family and Friend Health Behaviour 
Family Eating 150 .13 .107 32 -.09 .645 118 .20 .028 
Family Exercise 150 .18 .026 32 -.04 .835 118 .24 .009 
Friend Eating 150 .12 .158 32 .17 .349 118 .08 .413 
Friend Exercise 150 .15 .060 32 .15 .400 118 .16 .081 
 
The relationships between psychopathology and psychosocial functioning and 
weight status at other stages of life were also examined. Being overweight during an 
earlier life stage was significantly related to anxiety, stress, total psychopathology and 
dieting. Being overweight as an infant was significantly related to dieting behaviour in 
males. Overweight in younger childhood was related to depression and anxiety in 
males, stress in the sample and females, and total psychopathology in the sample and 
males. Overweight in younger childhood was also related to perceived social support 
from family, family support for healthy eating in females, and friend support for 
exercise in males. Being overweight in older childhood was significantly related to 
depression in the sample, anxiety in males, and stress, total psychopathology and dieting 
in the sample and males. Overweight in younger adolescence was related to depression 
for the sample and females, stress for the sample, total psychopathology for the sample 
and females, and dieting for the sample and males and females separately.  
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Table 53: Correlations between Weight Status during Earlier Life Stages, 
Psychopathology and Psychosocial Functioning  
 Sample Males Females 
 N rpb p N rpb p N rpb p 
Self-esteem          
Any Stage 277 -.05 .374 60 -.02 .904 217 -.06 .361 
Infant 266 -.04 .478 58 .11 .423 208 -.09 .176 
Young Child 267 -.02 .753 58 .08 .531 209 -.05 .491 
Older Child 267 <-.01 .947 58 .13 .325 209 -.05 .490 
Young Adol. 267 .06 .370 58 -.03 .823 209 .08 .258 
Older Adol. 267 -.08 .213 58 -.09 .501 209 -.07 .301 
Psychopathology 
Depression          
Any Stage 276 .11 .079 61 .07 .618 215 .12 .071 
Infant 265 .09 .161 59 .15 .256 206 .07 .325 
Young Child 266 .11 .088 59 .26 .043 207 .06 .420 
Older Child 266 .16 .011 59 .26 .050 207 .13 .071 
Young Adol. 266 .14 .025 59 .02 .908 207 .18 .010 
Older Adol. 266 .10 .091 59 .18 .170 207 .09 .193 
Anxiety          
Any Stage 276 .14 .023 61 .14 .277 215 .14 .035 
Infant 265 .07 .286 59 .24 .063 206 .01 .904 
Young Child 266 .12 .050 59 .31 .016 207 .07 .324 
Older Child 266 .11 .065 59 .29 .028 207 .07 .294 
Young Adol. 266 .10 .099 59 .03 .829 207 .13 .063 
Older Adol. 266 .10 .101 59 .22 .089 207 .08 .210 
Stress          
Any Stage 276 .17 .004 61 .20 .133 215 .16 .018 
Infant 265 .09 .163 59 .24 .072 206 .04 .614 
Young Child 266 .14 .020 59 .14 .288 207 .14 .044 
Older Child 266 .18 .003 59 .32 .014 207 .14 .053 
Young Adol. 266 .13 .042 59 .09 .481 207 .13 .056 
Older Adol. 266 .13 .032 59 .16 .236 207 .12 .087 
Total  
Any Stage 276 .17 .005 61 .19 .141 215 .17 .013 
Infant 265 .10 .117 59 .20 .121 206 .07 .366 
Young Child 266 .14 .022 59 .27 .039 207 .10 .137 
Older Child 266 .17 .005 59 .33 .010 207 .14 .052 
Young Adol. 266 .14 .019 59 .11 .426 207 .16 .019 
Older Adol. 266 .12 .043 59 .19 .141 207 .11 .109 
Dieting          
Any Stage 276 .32 <.001 61 .52 <.001 215 .24 <.001 
Infant 265 .01 .835 59 .28 .035 206 -.08 .268 
Young Child 266 -.02 .780 59 .09 .520 207 -.06 .403 
Older Child 266 .17 .005 59 .33 .010 207 .11 .113 
Young Adol. 266 .28 <.001 59 .33 .010 207 .27 <.001 
Older Adol. 266 .22 <.001 59 .42 .001 207 .14 .051 
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 Sample Males Females 
 N rpb p N rpb p N rpb p 
Perceived Social Support 
Friends          
Any Stage 276 .03 .634 61 .115 .378 215 -.043 .528 
Infant 266 -.04 .473 59 -.011 .932 207 -.041 .553 
Young Child 267 -.09 .167 59 -.219 .096 208 -.051 .460 
Older Child 267 .01 .906 59 .071 .592 208 -.019 .789 
Young Adol. 267 -.02 .704 59 .087 .511 208 -.080 .248 
Older Adol. 267 .04 .570 59 .051 .703 208 .010 .886 
Family          
Any Stage 276 -.04 .500 61 -.072 .583 215 -.045 .511 
Infant 266 -.01 .867 59 .070 .597 207 -.027 .705 
Young Child 267 -.12 .049 59 -.204 .121 208 -.104 .134 
Older Child 267 -.03 .611 59 -.088 .508 208 -.016 .823 
Young Adol. 267 -.09 .148 59 .101 .445 208 -.117 .093 
Older Adol. 267 .01 .915 59 -.130 .326 208 .006 .931 
          
Family and Friend Health Behaviour 
Family Eating          
Any Stage 144 .07 .399 30 .047 .807 114 .073 .438 
Infant 134 -.10 .256 28 .086 .662 106 -.160 .102 
Young Child 135 -.13 .127 28 .251 .198 107 -.213 .028 
Older Child 135 -.01 .904 28 .139 .479 107 -.058 .554 
Young Adol. 135 .03 .696 28 .094 .636 107 .010 .920 
Older Adol. 135 .12 .169 28 .172 .380 107 .109 .263 
Family Exercise          
Any Stage 144 .05 .526 30 .027 .887 114 .069 .468 
Infant 134 -.03 .712 28 -.086 .662 106 -.028 .778 
Young Child 135 -.10 .260 28 .129 .512 107 -.141 .148 
Older Child 135 .02 .783 28 .099 .618 107 .000 .997 
Young Adol. 135 .05 .602 28 .261 .180 107 .000 .997 
Older Adol. 135 .12 .163 28 -.054 .785 107 .166 .087 
Friend Eating          
Any Stage 144 .01 .863 30 .16 .387 114 -.02 .800 
Infant 134 -.04 .690 28 -.25 .196 106 .02 .835 
Young Child 135 -.14 .105 28 -.35 .070 107 -.10 .302 
Older Child 135 -.07 .432 28 -.13 .515 107 -.05 .560 
Young Adol. 135 .10 .238 28 .37 .055 107 .04 .710 
Older Adol. 135 -.01 .972 28 .10 .599 107 -.03 .778 
Friend Exercise          
Any Stage 144 -.05 .535 30 .06 .743 114 -.08 .430 
Infant 134 -.07 .456 28 -.31 .107 106 .02 .841 
Young Child 135 -.17 .046 28 -.38 .046 107 -.11 .262 
Older Child 135 -.14 .104 28 -.12 .313 107 -.12 .213 
Young Adol. 135 .04 .690 28 .37 .053 107 -.04 .662 
Older Adol. 135 .14 .116 28 .04 .823 107 .17 .083 
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Being overweight in older adolescence was significantly related to stress and 
psychopathology for the sample, and dieting for the sample and males. There were no 
other significant relationships between overweight in earlier life stages and measures of 
psychopathology and psychosocial functioning. These findings indicate that participants 
who were overweight during earlier life stages were more likely to experience 
psychopathology difficulties in psychosocial functioning than those who were not. 
Results are reported in Table 53.  
 
Discussion 
This study explored psychological factors relating to body weight in young 
people as they move from adolescence to adulthood. The first aim of the study was to 
explore the relationships between psychosocial factors and actual and perceived body 
weight. The second aim was to explore the relationship between current psychosocial 
functioning and retrospective reports of overweight at earlier life stages.  A range of 
factors including weight perceptions, body dissatisfaction, weight concerns, 
psychopathology and psychosocial functioning were included in an attempt to redress 
the dearth of information regarding the relationship between psychosocial factors and 
body weight in a non treatment seeking sample of older adolescents and young adults.  
 
Weight Status 
A large number of participants did not report their height and weight so BMI 
could not be calculated for a considerable proportion of the sample. Similar findings 
were obtained in Australian National Health Survey 2004-2005, in which 9% of adult 
participants did not know, or declined to report height and/or weight (Australian Bureau 
of Statistics, 2006). Previous research has also demonstrated higher non reporting 
amongst females with poorer body image and those placing more importance on weight 
and shape (Tiggemann, 2006). However, prior to consenting to participate, all 
participants were informed that the focus of the study was on body weight, and the 
anonymity of participants was assured as no identifying information was collected. 
Thus, it seems unlikely that participants simply chose not to report this information. 
Additionally, height rather than weight was more commonly not reported suggesting 
that failure to report this information was due to a lack of knowledge rather than 
sensitivity regarding the reporting of weight information 
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Individual’s who are unaware of their own height and/or weight do not have the 
information required to compare their weight to recommendations and are therefore 
unable to accurately determine their own weight status. These individuals are likely to 
be unaware that their weight is outside the normal range and placing them at increased 
risk of negative outcomes. Consequently, these parents and adolescents are less likely to 
respond to health messages promoting behaviour change in overweight and obese 
individuals (Becker & Rosenstock, 1984).   
When weight was classified according to the Australian reference standard BMI 
cut-off points (National Health and Medical Research Council, 2003a; World Health 
Organisation, 2000a), approximately 20% of the current sample were overweight or 
obese. This is lower than the 57% reported for Australian adults, and the 58% reported 
for 19- to 24- year olds (Cameron et al., 2003). Given the increasing incidence of 
overweight and obesity in Australia (Dunstan et al., 2001; Magarey et al., 2001a) it 
would be expected that rates in the current study would be higher than those of previous 
studies. The lower than expected rates of overweight and obesity suggests that 
adolescents and parents were underreporting their weight, and/or over-reporting their 
height as has been found in previous studies. This tendency is grater in overweight and 
obese individuals resulting in significant underestimation of body weights in this 
population when self-report data is used to calculate BMI (Flood et al., 2000; Wang et 
al., 2002) 
Lower than expected rates of overweight and obesity in both the parent and 
adolescent sample may also be the result of a convenience sampling bias. The current 
sample were older adolescents and young adults attending an urban university and 
previous research has demonstrated an inverse relationship between body weight and 
age, education, and city living (Valdez & Williamson, 2002). It may also be that 
overweight students elected not to participate in the current study. Overweight and 
obese participants may also have been less likely to report their height and weight 
information (Tiggemann, 2006). Each of these factors could account for lower levels of 
overweight and obesity in the present sample.  
While approximately equal numbers of males and females were of normal 
weight, more females were underweight and more males were overweight in the current 
sample. This finding is consistent with other Australian data reporting higher rates of 
overweight and obesity in males and higher rates of underweight in females (Cameron 
et al., 2003).   
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Weight Perceptions 
There was a positive relationship between actual and perceived body weight for 
both males and females, indicating that heavier individuals perceived themselves as 
such. However, only 57% of participants were able to correctly classify their weight. 
The majority of participants believed that their weight was in the normal weight range. 
A number of normal weight participants indicated that they were underweight or 
overweight. More than one-third of overweight young adults believed that they were 
normal weight and more than two-thirds of obese young adults believed they were 
overweight or normal weight. Results suggest that the tendency for overweight and 
obese young adults to underestimate their body weight occurs for both males and 
females. 
There are a number of possible explanations for the tendency for participants to 
underestimate adolescent body weight status. Given the negative stereotype associated 
with overweight, it may be that participants were hesitant to accept that they were 
overweight and instead provided a socially desirable response. This would be consistent 
with previous research indicating greater underreporting of weight in overweight and 
obese individuals (Flood et al., 2000; Wang et al., 2002). Alternatively, the failure of 
overweight and obese participants to identify themselves as such, may be a consequence 
of the ‘normalisation’ of overweight and obesity. As more than one quarter of 
Australian children and adolescents (Magarey et al., 2001a), and more than half of 
Australian adults (Cameron et al., 2003), are now overweight or obese, it has become 
quite ‘normal’ to be overweight. Consequently, it has become more difficult for 
adolescents and parents to recognise adolescent overweight and obesity (Jeffrey et al., 
2004). This explanation is supported by research indicating that health professionals 
also experience difficulty accurately identifying overweight and obesity in young people 
(Barlow & Dietz, 2002). Consequently, overweight and obesity are likely to be more 
extreme before they are detected and treated, making treatment more difficult and less 
likely to be effective (Byrne et al., 2003; Foster et al., 1997). 
Weight perceptions of underweight and normal weight young adults differed for 
males and females. Many underweight and normal weight males believed they were 
underweight. In contrast many underweight and normal weight females perceived 
themselves as normal weight. These findings suggest a tendency for normal weight 
males to perceive themselves as underweight, and for underweight females to perceive 
themselves as normal weight. These gender differences are consistent with cultural 
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ideals which promote a thin female body and a larger muscular male body as ideal 
(Thompson & Smolak, 2001a). Results suggest that young adults are using cultural 
ideals, rather than evidence based information, to inform their decisions regarding 
normal weight. This is likely to have important implications for body image and 
satisfaction and indicates a need for education regarding optimal body weights for 
health (Levine & Smolak, 2001; Stice & Shaw, 2002).  
Almost half of participants reported that they had been overweight at another 
period of their life. Reports of previous overweight increased with stage of 
development. Very few participants indicated that they were overweight as an infant, 
while approximately one quarter reported that they were overweight during 
adolescence. This findings is consistent with data indicating that the prevalence of 
overweight and obesity increases with age (Cameron et al., 2003; Magarey et al., 
2001a). Current BMI was correlated with overweight in childhood and adolescence 
indicating that heavier participants were more likely to have been overweight during 
earlier periods of their live. Additionally, the strength of the relationship between 
current BMI and overweight during childhood and adolescence increased with age. This 
finding suggests that the older the overweight child or adolescent, the more likely it is 
that they will be overweight during late adolescence and early adulthood. These 
findings are consistent with previous research demonstrating the tracking of obesity 
throughout childhood and adolescence (Whitaker et al., 1997). Results should be 
interpreted with caution as they relied on retrospective reporting of weight status. 
Consequently, outcomes were dependent on the respondents’ memory and their ability 
to classify their weight status at earlier ages and these responses may have been 
influenced by current weight status.  
The persistence of child and adolescent overweight and obesity into early 
adulthood suggests that the treatment of overweight and obesity in this age group would 
be an effective approach to indicated prevention of adult overweight and obesity (Dietz, 
1994). Further, the increased tracking with age indicates that interventions targeting 
overweight and obese adolescents are more likely to reach those at risk of overweight 
and obesity in early adulthood than interventions targeting younger children (Whitaker 
et al., 1997).  
 
Family Weight Status 
Almost half of the participants indicated that their parents were overweight or 
obese. Reported rates of maternal overweight and obesity were consistent with 
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Australian data indicating that approximately 52% of adult females are overweight or 
obese (Cameron et al., 2003). However, participants appear to be underestimating the 
weight status of their fathers as Australian data indicates that approximately 67% of 
adult males are overweight or obese (Cameron et al., 2003). This discrepancy is likely 
due to participant’s inability to accurately classify their parents’ weight status and 
suggests that cultural ideals promoting a larger male body may impact on young adult’s 
perceptions of their father’s body weight (Thompson & Smolak, 2001a).  
Perceived maternal weight status was associated with participant weights for the 
sample as a whole and for females. Similarly, participants’ perceptions of their own and 
their mothers body weight status were related, indicating that those perceiving 
themselves to be heavier also perceived their mother to be heavier. This finding is 
consistent with previous research which has demonstrated positive relationships 
between the weight status of children and their parents (Whitaker et al., 2000; Whitaker 
et al., 1997). The absence of these relationships in males may be the result of a smaller 
sample of males.  
Paternal weight status was not related to participant actual or perceived weight. 
Paternal body weight has received far less attention in the research literature.  However, 
given the genetic factors associated with obesity, a relationship would be expected 
(Whitaker et al., 2000; Whitaker et al., 1997). Mother and father weight status was also 
not related. This result is inconsistent with previous research indicating a relationship 
between partners’ weight status attributed to the shared environment (Bouchard, 2002). 
The failure to detect the expected relationships with paternal body weight may be the 
consequence of the underreporting of paternal overweight and obesity as outlined 
above.  
 
Body Image and Body Dissatisfaction 
Assessment of body image provided further evidence of the influence of cultural 
ideals on weight related cognitions. Females indicated that their own and their doctor 
ideal weights were less than their current weight. Further, they indicated that their ideal 
weight was less than their healthy weight. In contrast, males reported that their own and 
their doctor ideal weights were more than their current weight. Further, they indicated 
that their ideal weight was more than their healthy weight. Thus, females wanted to 
weigh less, and males wanted to weigh more than what they believed would be 
healthiest. These discrepancies between ideal and healthy weights were in the direction 
of cultural ideals (Halliwell & Harvey, 2006; Thompson & Smolak, 2001b).  
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These finding suggest that while health may be a consideration, current cultural 
ideals also contribute significantly to body weight ideals (Stice & Shaw, 2002). This 
finding has important implications for treatment as it suggests that weight loss goals 
may perhaps be motivated by factors related to achieving cultural ideals, such as 
attractiveness, happiness and success. Thus, weight loss interventions solely targeting 
health related outcomes may not be meeting the needs of participants and this may 
account for low retention rates and poor weight maintenance reported in the research 
(Cooper et al., 2003; Cooper & Fairburn, 2001; Foster et al., 1997; Rosen, 1997, 2002; 
Sarwer, 2001). These findings also support suggestions that measures of these 
psychosocial factors should be included in measures of treatment outcome and may be 
useful in the prediction of treatment and maintenance success (Gardner, 2001; Smolak 
& Levine, 2001).   
Current and ideal body weight and shape discrepancies were related to actual 
and perceived weight. The larger discrepancy between current and ideal body weights 
and shapes for heavier individuals is consistent with previous research indicating greater 
current ideal discrepancies and hence greater body dissatisfaction in heavier individuals 
(Gardner, 2001; Schwartz & Brownell, 2004; Smolak & Levine, 2001).  
 
Body Weight Concerns 
 Consistent with findings regarding current/ideal weight and shape discrepancies, 
both actual and perceived weights were associated with weight dissatisfaction. Heavier 
females were more likely to want to weigh something different and were more bothered 
by their weight. Both actual weight and perceived weight status were associated with 
these measures of weight discontent in females. The presence of overweight in 
adolescence was also associated with current weight discontent in females. These 
findings are consistent with previous research that has identified a ‘normal discontent’ 
amongst females regarding their body weight and a general desire to weigh less than 
their current weight (Rodin et al., 1985; Sarwer & Thompson, 2002) Again, this 
phenomena has been attributed to thin female body ideals and the negative attributes 
associated with overweight and obesity (Sarwer & Thompson, 2002; Schwartz & 
Brownell, 2004).  
This relationship between weight and weight discontent was not evident for 
males. While adult male body dissatisfaction has received little attention in the literature 
(Halliwell & Harvey, 2006; Ricciardelli et al., 2000), the available research suggests 
that males are less concerned about body weight ideals than females (Feingold & 
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Mazella, 1998). Further, in contrast to females, the cultural body shape ideal for males 
promotes a larger body shape (Thompson & Smolak, 2001a). The larger male body 
ideal, and the social stigma associated with overweight and obesity, may combine to 
create a non linear relationship between weight and body weight concerns in males. 
Future research is required to determine whether the failure to identify a relationship 
between male body weight and weight concerns in the current study is the result of a 
lack of concern regarding body weight, or a nonlinear relationship between weight and 
body dissatisfaction in young adult males.  
 
Psychopathology and Psychosocial Functioning 
Actual and perceived weights demonstrated different relationships with 
measures of psychopathology and psychosocial functioning in young adults.  
 
Psychosocial functioning. 
Self-esteem was not related to actual or perceived current weight or to being 
overweight in earlier life stages. Research examining the relationship between self-
esteem and obesity has been mixed. While some studies have demonstrated decreasing 
self-esteem with increasing body weight, others have failed to demonstrate a 
relationship (French et al., 1995; Johnson, 2002; Strauss, 2000). It has been suggested 
that weight may be related to specific self competencies rather than global self-esteem. 
This warrants exploration in future research. 
Actual and perceived weights were not related to perceived social support from 
family or friends. Similarly, apart from one significant relationship between perceived 
social support from family and being overweight as a young child, perceived social 
support from family or friends was also unrelated to previous weight status. Previous 
research suggests that overweight individuals are more likely to suffer from social 
discrimination and bullying (Goodman et al., 1963; Lawson, 1980; Staffieri, 1967), 
however, there is little previous research examining the relationship between weight and 
social support in the general population. 
Heavier females reported greater family support for healthy eating and exercise. 
This relationship was evident for both perceived and actual weight. This suggests that 
overweight females turn to their family, rather than their friends, when requiring 
support for their weight problems. Alternatively, it may be that the families of females 
are more likely to offer unsolicited weight related advice. The greater social pressure to 
be thin, and the negative attributes associated with female overweight and obesity 
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(Thompson & Smolak, 2001a), may explain the increased family support for weight 
management behaviours in females.  
 
Psychopathology. 
Current BMI was not associated with measures of depression, anxiety, stress or 
overall psychopathology. These findings are consistent with previous research which 
has in the main, failed to demonstrate a relationship between weight and general 
psychopathology in community samples (Friedman & Brownell, 1995; Wadden & 
Stunkard, 1985; Wadden et al., 2002).  In contrast, individuals who perceived 
themselves as heavier reported greater stress and psychopathology. These findings 
suggest that perceived body weight may be more closely associated with 
psychopathology than actual body weight. Previous research has suggested that the 
weight perception may be more important than actual weight in predicting disordered 
eating and emotional difficulties in females (Twamley & Davis, 1999; Wadden, Foster 
et al., 1989). This finding may be explained by the negative attributes associated with 
overweight and obesity. It may be that perceiving oneself as overweight leads to higher 
levels of psychopathology, or that psychopathology increases the likelihood that a 
female will perceive herself to be overweight, or an interaction of the two. Further 
research is required to explore this relationship.  
Participants who reported being overweight throughout childhood or 
adolescence reported greater current psychopathology than those who had not been 
overweight previously. Overweight in infancy was unrelated to psychopathology. 
Childhood and early adolescent overweight, however, was associated with anxiety in 
males and depression in males and females. Stress and total psychopathology were also 
associated with overweight throughout childhood and adolescence. These results are 
consistent with those of previous research indicating that overweight in childhood has 
long-term effects on psychosocial functioning (Rosen, 2002). The relationships between 
overweight in childhood and adolescents and current psychopathology, highlight the 
importance of childhood and adolescent interventions as a means of reducing adult 
overweight and obesity and the associated negative psychosocial outcomes.  
Dieting was related to both actual and perceived body weight status with heavier 
individuals reporting more dieting behaviours. Participants who reported being 
overweight during earlier life stages also reported greater use of dieting strategies. A 
higher level of dieting in overweight participants suggests that these individuals are 
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attempting to manage their weight through dietary control. The persistence of excess 
weight, despite dietary efforts, indicates that these strategies are unsuccessful.  
 
Methodological Considerations 
Several methodological issues should be considered when interpreting the 
findings of the current study. Firstly, a convenience sample of university students 
undertaking a first year psychology subject was used in the present study. Results 
obtained from this well educated, urban dwelling, university attending, psychologically 
aware sample may not generalise to the wider population of older adolescents and 
young adults. While the inclusion of males is a strength of the current study, a gender 
bias did exist. The male sample in the present study was small due to the relatively few 
males studying psychology, thus, differences in outcomes between males and females 
may have been a result of differences in statistical power rather than a true gender 
difference. Results for the sample as a whole may also have been influenced by the 
over-representation of females.  
The sample also consisted of fewer overweight and obese participants than 
would be expected based on Australian prevalence data. This may in part be the result 
of the university sampling bias, however, it may also be that overweight and obese 
students who where more distressed by their body weight chose not to participate in the 
study. If this sampling bias did occur, it would have resulted in an under-representation 
of overweight and obese participants, particularly those most concerned about their 
weight, and thus produce an underestimation of the relationship between body weight 
and psychosocial well-being. Future research exploring the relationship between body 
weight and psychosocial factors in older adolescents and young adults should attempt to 
use a more representative sample.  
The reliance on self-report data in the current study may have resulted in self-
report biases. While previous research has established the adequacy of self-report height 
and weight information in population studies (Goodman et al., 2000; Nieto-Garcia et al., 
1990), there is a tendency for individuals, particularly overweight individuals, to 
overestimate their height and underestimate their weight (Flood et al., 2000; Wang et 
al., 2002). Consistent with previous research, use of self-report also resulted in 
considerable missing data (Australian Bureau of Statistics, 2006). It may also be that 
heavier overweight individuals were less likely to report their height and weight 
information (Allison et al., 1998; Tiggemann, 2006). Each of these factors could 
account for the lower than expected levels of overweight and obesity in the present 
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sample, and may have influenced relationships between body weight and other factors. 
The reliance on retrospective reports of weight status during earlier life stages  
may also have impacted on results.   
In addition to height and weight information, some data was missing from other 
measures. While missing data appeared to be random, it may have had a systematic 
effect on results. Ethical guidelines required the anonymity of respondents, therefore it 
was not possible to contact participants to complete missing data. Researchers interested 
in exploring particular relationships in more detail may be advised to use measured 
height and weight, establish a mechanism for contacting participants to complete 
missing data, or use clinical interviews to ensure a more accurate and complete data set.  
 The choice of measures may also have influenced study outcomes. A number of 
measures were added in the second year of the study and consequently the sample size 
available to assess these relationships was reduced, perhaps impacting on results. A 
limited number of variables were considered in the present study and there are many 
other psychosocial variables that may be expected to have important relationships with 
body weight. Similarly, general measures of psychopathology, for example self-esteem, 
were typically used. Results may have been different if more weight specific measures 
had been chosen. This is worthy of future research.  
Due to the lack of available measures of weight dissatisfaction and discontent, 
single items were used to measure these variables. This limits measurement validity and 
requires the use of nonparametric statistical procedures, thus limiting the complexity of 
analysis. While the measures used in the current study were the best available to the 
researchers at the time the research was conducted, and were deemed appropriate for 
use in the current study, measures designed specifically for overweight and obese adults 
may have been more appropriate. Such measures have become increasingly available 
(Kolotkin et al., 1995) and should be used in future research.  
Finally, the current study relied on correlation measures and therefore causation 
could not be determined. Longitudinal studies exploring relationships identified in the 
current study would allow for a better understanding of the direction of relationships.   
 
Implications for Clinical Practice 
Notwithstanding the methodological limitations, the findings of the present 
study have a number of potential implications for obesity prevention and treatment. 
Firstly, participants’ inability to report height and weight information indicates a need 
for the provision of this information. Perhaps height and weight measurement could be 
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included as standard procedures in visits to health professionals, or accurate height and 
weight measurement devices could be made more freely available to the community.  
Results also suggest a need for community education regarding weight 
classification. Participants’ failure to correctly classify their own weight status, even 
when they are aware of height and weight information, suggests that overweight and 
obesity have become normalised. Individuals who fail to identify themselves as 
overweight or obese are less likely to respond to health promoting messages and are 
unlikely to seek treatment (Becker & Rosenstock, 1984). Consequently, overweight and 
obesity is likely to be more severe before treatment is sought, thus reducing the 
potential effectiveness of intervention (Byrne et al., 2003) and increasing the risk of 
physical and psychosocial comorbidities (Field et al., 2002; Wadden et al., 2002). The 
trend could be addressed through community education and the provision of accurate 
height, weight and weight classification information by health professionals. Education 
regarding weight classifications may also help to counter the influence of cultural ideals 
on weight perceptions. 
The relationship between current weight and weight status during childhood and 
adolescence provides support for the tracking of overweight and obesity from childhood 
and adolescence to adulthood (Whitaker et al., 2000; Whitaker et al., 1997).  Evidence 
of weight tracking, combined with the finding that overweight during childhood and 
adolescence is associated with psychopathology in late adolescence and early 
adulthood, highlights the need for childhood and adolescence weight loss interventions. 
Effective treatment of children and adolescents could prevent overweight and obesity in 
adulthood and reduce the physical and psychosocial comorbidities of obesity (Dietz, 
1994) . The relationship between weight in late adolescence and early adulthood and 
maternal weight status, suggests that a family based approach to weight loss may be 
desirable. It also lends support to the suggestion that tackling overweight in adolescents 
may prevent the intergenerational transmission of overweight and obesity. This proposal 
warrants further research.   
The findings of the present study may also have more specific implications for 
treatment components in obesity interventions. The findings that body weight ideals are 
not based purely on health, suggests that interventions need to consider the other 
motivations for weight loss such as occupational success and social acceptance. 
Intervention retention rates and weight maintenance may be improved if these 
motivations are addressed in treatment. The finding that overweight was associated with 
weight specific discontent, rather than problems with overall psychosocial functioning, 
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also has important implications for interventions. Interventions addressing psychosocial 
functioning should focus on treating these weight-specific concerns and preventing 
psychopathology in adults. However, the relationship between previous weight status 
and current psychopathology suggests that child and adolescent intervention need to 
target psychopathology. These interventions could have a prevention or treatment focus 
depending on the presence of psychopathology in earlier life stages.  
 
Conclusions 
 This study explored the psychosocial factors associated with body weight in a 
community sample of young people moving from adolescence to adulthood. While 
heavier participants did report greater body dissatisfaction and weight specific 
discontent and more dieting behaviours, they did not report greater problems with 
overall psychosocial functioning. In contrast, those participants perceiving themselves 
as heavier did report greater psychopathology. Therefore, weight perceptions, rather 
than actually body weight, seems to be more important indicators of psychosocial 
outcomes. Those perceiving themselves as overweight during childhood and 
adolescents also reported greater psychopathology. Dieting, depression, anxiety, stress 
and psychopathology were all associated with being overweight as a child or adolescent. 
These findings suggest that pre-adult weight status may have long-term effects on 
psychological well-being.  
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CHAPTER 9 
GENERAL METHOLOGY OF ADOLESCENT OVERWEIGHT AND OBESITY 
TREATMENT STUDY 
 
 This chapter describes the general methodology relating to the series of studies 
outlined in the following chapters. Methodology specific to particular studies is 
presented within the method section of the chapter.  
 
Methods 
Participants 
The sample comprised 28 male and 35 female adolescents classified as 
overweight or obese according to the International reference standard BMI cut-off 
points (Cole et al., 2000). The age of participants ranged from 11.5 to 18.9 years (M = 
14.41, SD = 1.85). Seven percent of adolescent participants were in primary school, 
47% were in year 7 or 8, 23% in year 9 or 10, and 23% in year 11 or 12. Available 
Australian 2003 population data (Australian Bureau of Statistics, 2003) for demographic 
information is included in brackets following each variable of interest.  
The majority of adolescent participants were Australian born (94%) and 
identified themselves as Australian (81%; Australia 76%). The sample also included six 
(10%) adolescents identifying themselves as Italian, and six (10%) indicating that they 
identified with other ethnic groups. The majority of adolescents (98%; Australia 84%) 
reported that English was the main language spoken at home. One adolescent identified 
themself as being of Aboriginal or Torres Strait Island origin (Victoria 6.1%).  
Eighty percent of female participants reported that they had commenced 
menstruation and the age of menstruation commencement ranged from 9.25 to 15.25 
years (M = 12.49, SD = 1.10). The majority of adolescents reported that they had poor 
to fair physical health (60.4%) and good to excellent mental health (66.7%; Australians 
90%). Thirty-nine percent of adolescents reported that they had at least one health 
problem (Australian 78%), and 21% reported taking at least one regular medication. 
Table 54 lists the percentage of adolescent participants who reported suffering from 
each of the health problems identified, and who reported taking each of the medications 
identified.  
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Table 54: Health Problems and Medications 
Health Problems 
 
Medications 
Asthma  21.3% Asthma Medication 16.2% 
Joint Problems 8.1% Oral Contraceptives 3.2% 
Allergies 3.3% Antidepressants 3.2% 
Eczema 1.6%   
Epilepsy 1.6%   
Blood Pressure 1.6%   
Heart Murmur 1.6%   
ADHD 1.6%   
Depression 1.6%   
Tourettes 1.6%   
 
The parent sample comprised 63 parents aged 28 to 56 years (M = 44.64, SD = 
4.67). Most parent respondents were biological mothers (95%), however two 
questionnaires were completed by biological fathers, and one by a step mother. The 
majority of parent participants were Australian born (82.5%) and identified themselves 
as Australian (74%; Australia 76%). The sample also included parents identifying with 
European (18%), United Kingdom (4%), Asian (2%) and Middle Eastern (2%) ethnic 
groups. One parent identified themselves as being of Aboriginal or Torres Strait Island 
origin (Victoria 6 %). Forty-three percent (Australian 17%) of parents had university 
qualifications and 22% (Australia 22%) TAFE or trade qualifications and a further 6% 
(Australian 20%) had completed high school. The majority of parent respondents (78%) 
were in paid employment (Australia 60% two parent families both parents are 
employed; 52% of one parent families one parent employed); of those employed, 43% 
were full-time workers (both parents are employed in 60% of two parent families, one 
parent is employed in 52% of one parent families in Australia). The majority of parents 
reported having good to excellent physical (54%) and mental (86%) health (Australia 
90%).  
Parent respondents also reported on their partner’s ethnic background, education 
and employment. Sixty-seven percent of partners were born in Australia and identified 
themselves as Australian. No partners were identified as being of Aboriginal or Torres 
Strait Island origin. Eighty-eight percent of partners were in paid employment and of 
those, 91% were full-time employed. Thirty percent of partners were university 
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educated, 35% had TAFE or trade qualifications, a further 8% had completed high 
school and 25% had completed year 10.  
Most parent respondents were married or in defacto relationships (74%; 
Australia 78%) while 19% (Australia 22%) were divorced or separated and 7% had 
never married. Participating adolescents had an average of 1.4 siblings. The majority of 
parents reported that their adolescent lived with both biological parents (68%), 21% of 
adolescents lived with only one parent, and 6% were living in a step family (Australia; 
78% children live with two parents, 22% with one parent). Of those reporting family 
income (95%), 12% of families were earning less than $25 000, 35% were earning 
between $25 001 and $50 000, 18% were earning between $50 001 and $70 000, and 
35% were earning more than $70 000 per annum (Australian median weekly parental 
income for couple families is $60 684, for single parents is $21 424). 
 
Materials 
Recruitment 
Information about the CHOOSE HEALTH program was circulated to the media, 
school staff (e.g., principals, teachers, school nurses and welfare officers), health care 
professionals (e.g., medical practitioners, dietitians, nutritionists, maternal and child 
health nurses), health and fitness centres (e.g., gyms) in metropolitan Melbourne and 
throughout RMIT University Melbourne and Bundoora campuses. Examples of the 
materials provided are included as Appendix M. 
 
Intake Questionnaire 
All parents interested in participating in the CHOOSE HEALTH program 
completed a phone intake survey. This survey was used to collect information about 
adolescent age, weight, height, previous weight loss attempts and the parent’s 
motivations for participating in the program. A copy of the survey is included as 
Appendix N. At the completion of the intake survey, parent and adolescent plain 
language statements (Appendix O), and consent forms (Appendix P) were forwarded to 
potential participants.  
 
Assessment  Interview 
The Parent and Adolescent Overweight and Obesity Assessment Interview 
Schedule (PAOOIS) was developed specifically for the purpose of this research for use 
with families allocated to the CBT initial interview condition. This semi-structured 
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interview schedule was used to collect information on the home environment, medical 
history, past and present weight, food intake and eating behaviour, social and cognitive 
factors, daily activity, exercise and sedentary behaviour of participants. A copy of the 
PAOOIS is included as Appendix Q.  
 
Survey Assessments 
To address key variables previously identified in the literature, a questionnaire 
package was completed by each adolescent and parent participant. The adolescent 
survey battery took approximately ninety-minutes to complete. It included measures of 
demographic and background information, psychosocial factors, psychopathology, 
family interactions, eating and exercise habits, motivation to change eating and exercise 
habits, and assessments of treatment components. A summary of administered surveys 
is included in Table 55. To allow for comparisons, many of the surveys used in the 
present study were the same as those used in the study of psychosocial factors in the 
community sample of adolescents described in Chapter 7. A brief outline of each 
measure follows (refer to Chapter 7 for a more detailed description of surveys). Those 
measures unique to this study are described in detail below.  
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Table 55: Summary of Adolescent Completed Measures 
 
Background/Demographics 
Adolescent Health and Weight History Survey (AHWHS) 
Psychosocial Functioning 
Rosenberg Self-esteem Scale (RSE) 
Perceived Social Support Scale (PSS) 
Family and Friend Influence on Health Behaviour Scale – Adol. Version (FFIHB) 
Psychopathology 
Depression Anxiety Stress Scale (DASS) 
Adolescent Dieting Scale (ADS) 
Eating Disorders Inventory – 2 (EDI-2) 
Family Functioning 
Parent-Adolescent Communication -Adolescent Scale (PACS) 
Family Problem Solving Communication Index – Adolescent Scale (FPSC) 
Treatment Components 
Fat, Fruit and Vegetables Diet Questionnaire (FFVDQ) 
Youth Behavioral Risk Survey - Diet Questions(YBRS-D) 
Obesity Knowledge Test (OKT) 
Automatic Thoughts Questionnaire (ATQ) 
Social Skills Questionnaire - Pupil (SSQ) 
Social Competence Questionnaire - Pupil (SCQ) 
  
The parent survey battery took approximately one hour to complete. It included 
measures of demographic and background information, psychosocial factors, 
psychopathology, family interactions, motivation to change eating and exercise habits 
and assessments of treatment components. A summary of administered surveys is 
included in Table 56. To allow for comparisons, many of the surveys used in the present 
study were the same as those used in the study of psychosocial factors in the community 
sample of adolescents described in Chapter 7. A brief outline of each measure follows 
(refer to Chapter 7 for a more detailed description of these surveys). Those measures 
unique to this study are described in detail below.  
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Table 56: Summary of Parent Completed Measures 
 
Background/Demographics 
Parent Health and Weight History Survey (PHWHS) 
Psychosocial Functioning 
Rosenberg Self-esteem Scale (RSE) 
Psychopathology 
Depression Anxiety Stress Scale (DASS) 
Family Functioning 
Parent-Adolescent Communication -Parent Scale (PACS) 
Family Problem Solving Communication Index – Parent Scale (FPSC) 
Treatment Components 
Obesity Knowledge Test (OKT) 
Social Skills Questionnaire – Parent (SSQ) 
Social Competence Questionnaire – Parent (SCQ) 
Parenting Scale (PS) 
 
Background/Demographics. 
Health and weight history, demographic and background information were 
obtained using the PHWHS and AHWHS. These measures are described in detail in 
Chapter 7 and included as Appendix E and F respectively. 
  
Psychosocial Functioning. 
The adolescent survey battery assessed a range of psychosocial factors including 
self-esteem, and perceived social support. Parental self-esteem was also assessed. The 
Rosenberg Self-Esteem Scale (RSE, Rosenberg, 1965) was used as the measure of self-
esteem for both adolescents and parents. The Perceived Social Support Scale (PSS, 
Procidano & Heller, 1983) was used as a measure of the individual’s perceptions of the 
adequacy of their social support. The Family and Friend Influence on Health Behaviour 
Scale was used as a measure of the influence of family and friends on adolescents’ 
adoption of health behaviour. These measures are described in detail in Chapter 7. 
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Psychopathology. 
Psychopathology variables assessed in the test battery included measure of 
general and eating and weight specific psychopathology. Parent and adolescent general 
psychopathology, was measured using the Depression Anxiety Stress Scale (DASS, 
Lovibond & Lovibond, 1995). Eating and weight specific psychopathology was 
measured using the Adolescent Dieting Scale (ADS, Patton et al., 1997) and the Eating 
Disorders Inventory – II (EDI-2, Garner, 1990). The DASS and ADS are described in 
detail in Chapter 7.  
The EDI-2 (Garner, 1990) is a measure of the psychological traits or symptoms 
common in anorexia nervosa and bulimia nervosa. Respondents are required to use a 6-
point scale, ranging from ‘always’ to ‘never’, to respond to 91 items about eating 
attitudes, feelings and behaviours. The survey consists of nine scales; Drive for 
Thinness, Bulimia, Body Dissatisfaction, Ineffectiveness, Perfectionism, Interpersonal 
Distrust, Interoceptive Awareness, Maturity Fears, Asceticism, Impulse Regulation and 
Social Insecurity. Scale scores are obtained by adding the scores of all the items for the 
scale, higher scale scores indicate higher levels of the variable being measured. The 
Drive for Thinness scale assesses excessive concern with dieting, preoccupation with 
weight, and fear of weight gain. The Bulimia scale measures thoughts about or 
occurrences of bingeing or uncontrollable overeating. The Body Dissatisfaction scale 
provides a measure of dissatisfaction with overall body shape or specific body parts. 
The Ineffectiveness scale measures feelings of aloneness, emptiness, worthlessness, and 
inability to control ones life. The Perfectionism scale assesses the belief that only the 
achievement of perfect standards is acceptable and that the respondent must perform 
better than others. The Interpersonal Distrust scale measures the respondent’s hesitance 
to share thoughts and feelings with others. The Interoceptive Awareness scale assesses 
lack of understanding and correct response to internal states. The Maturity Fears scale 
assesses the fear of adult physical and psychological experiences. The Ascetisism scale 
measures the perceived virtue of self-denial and self-restraint. The Impulse Regulation 
scale assesses poor impulse regulation resulting in recklessness, hostility and 
destructiveness. The Social Insecurity scale measures beliefs that social relationships 
are disappointing, unrewarding and insecure. The EDI-2 has acceptable psychometric 
properties (Garner, 1990). Norms are available to allow for comparison to relevant 
samples and the survey can be used to measure response to treatment (Garner, 1990). 
The EDI-2 has been used with both obese (Chandarana, Holliday, Conlon, & Deslippe, 
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1988; Garner, Olmstead, & Polivy, 1983) and adolescent populations (Rosen, Silberg, 
& Gross, 1988; Shore & Porter, 1990).  
 
Family Functioning. 
Family interaction and communication surveys were completed by both 
adolescents and parents. Family communication was measured using the Parent 
Adolescent Communication Scale (PACS, Barnes & Olsen, 1982) and the Family 
Problem Solving Communication Index (FPS, McCubbin et al., 1988). These measures 
are described in detail in Chapter 7.  
 
Treatment Components. 
In addition to the outcome measures listed above a number of instruments were 
included to measure the effectiveness of specific treatment components. These included 
measures of eating behaviours, knowledge related to obesity, cognitions and social 
skills.  
Information regarding eating habits was collected using the Fat, Fruit and 
Vegetables Diet Questionnaire (FFVDQ, Kristal, Glanz, Curry, & Patterson, 1999) and 
the dietary questions from the Centre for Disease Control Youth Behavioral Risk 
Survey (YBRS, Serdula et al., 1996; Serdula et al., 1993). The FFVDQ contains 25 
items measuring attempts to reduce dietary fat intake and increase fruit and vegetable 
consumption. The survey focuses on the behavioural components of consuming a low 
fat diet. It includes six scales; Fat Substitute Modify Meat, Avoid Frying, Fat 
Replacement, Avoid Fat as Flavouring, and Fruit and Vegetables. The Fat Substitute 
scale measures the use of low fat alternatives such as low fat milk, cheese and dressings. 
The Modify Meat scale refers to the removal of fat from meat and choosing low fat cuts 
of meat. Avoidance of fried food such as fried chicken, fish and chips is assessed by the 
Avoid Frying scale. The Fat Replacement scale measures the use of fruit and vegetables 
as an alternative to high fat ingredients such as meat and desserts. The Avoid Fat as 
Flavouring scale assesses the addition of high fat condiments such as butter, cream and 
cheese sauces to meals. Consumption of fruit and vegetables is assessed in the Fruit and 
Vegetables scale. The FFVDQ is recommended for use as a measure of behaviour 
change in conjunction with more sophisticated measures of nutrient intake (Kristal, 
Beresford, & Lazovich, 1994; Kristal et al., 1999). The FFVDC has acceptable 
psychometric properties (Kristal, Shattuck, & Henry, 1990). The YBRS includes seven 
dietary questions assessing habitual intake of milk, fruit and vegetable consumption. 
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This measure has acceptable psychometric properties for use with adolescents (Serdula 
et al., 1996; Serdula et al., 1993). It was included in the current assessment as milk, fruit 
and vegetable intakes have been shown to be reliable markers of overall dietary quality 
(Serdula et al., 1996; Serdula et al., 1993). 
The Obesity Knowledge Test (OKT, McArthur, Pena, & Holbert, 2001) was 
used as a measure of parent and adolescent knowledge of factors related to overweight 
and obesity and allowed for the assessment of the impact of psycho-educational aspects 
of the program. The survey measures five areas of obesity knowledge; energy content in 
food, weight loss techniques, energy expenditure, food preparation and health impacts 
of overweight and obesity, with five items contributing to each area. It contains 25 
items with three multiple-choice options and a ‘do not know’ option. Respondents are 
encouraged to use the ‘do not know’ option rather than guessing to allow for more 
accurate assessment of obesity knowledge. Each correct answer earns one point while 
an incorrect answer results in the subtraction of a point. Norms are provided to allow for 
comparisons. The OKT was developed for use with adolescents and has acceptable 
psychometric properties (McArthur et al., 2001).   
The cognitive component of the treatment program used in this study assumes 
that analysis and change of faulty cognitions will promote and maintain behaviour 
change. While many writers discuss the impact of cognitions on weight loss at the time 
of study design there were no available measures of cognitions specific to this 
population. Therefore a general measure of negative cognitions, the Automatic 
Thoughts Questionnaire (ATQ, Hollon & Kendall, 1980) was included as a measure of 
the impact of cognitive restructuring components of the program. This survey includes 
measures of personal maladjustment and desire for change, negative self-concept and 
expectations, and helplessness. It was developed to identify thoughts associated with 
depression but has been found to distinguish a range of disorders from the normal 
population. The survey consists of 30 items answered on a 5-point scale indicating the 
frequency of each thought in the past week. Scores on the survey have been shown to 
decrease following cognitive therapy. The survey has acceptable psychometric 
properties (Hollon & Kendall, 1980).  
The CHOOSE HEALTH program also addressed the impact of the social 
environment on eating and physical activity. It is assumed that improvements in social 
competence will assist implementation and maintenance of eating and physical activity 
behaviour change. Assessment of social skills was required to determine the impact of 
assertiveness and social problem solving training on social competence. The pupil and 
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parent versions of the Social Skills Questionnaire (SSQ, Spence, 1995) were used as 
measures of the behaviours required for social competence. This survey consists of 30 
items and respondents are asked to answer ‘not true’, ‘sometimes true’ or mostly true’ 
to each item. The Social Competence Questionnaire (SCQ, Spence, 1995) consists of 
ten items focusing on the consequences of social interactions. Respondents are asked to 
answer ‘not true’, ‘sometimes true’ or mostly true’ to each item. These surveys have 
adequate psychometric properties (Spence, 1995).  
The parenting component of the program aims to improve parenting techniques 
so parents are better able to encourage appropriate eating and exercise behaviour. The 
Parenting Scale (Arnold, O'Leary, Wolf, & Acker, 1993) measures parental discipline 
styles. It yields a total score and three factors; laxness, over reactivity, and verbosity. 
This 30-item survey is included so the effectiveness of parent training can be examined. 
This scale has been adapted for use with adolescents and has adequate psychometric 
properties when used with this population (Irvine, Biglan, Smolkowski, & Ary, 1999). 
 
Consumer Satisfaction. 
The CHOOSE HEALTH Consumer Satisfaction Survey (CHCSS) was developed 
for the purpose of this study (Appendix R). Both parent and adolescent versions were 
created. Respondents are asked to rate their overall satisfaction with the service, 
satisfaction with the program, response to concerns, response to clinician and 
involvement in treatment with the program, by answering 15 questions using a 5-point 
Likert scale ranging from 1 ‘never’ to 5 ‘always’. There is also an opportunity for 
respondents to offer written feedback and suggestions. 
 
Drop Out and Completion Measures. 
Drop Out (DOS) and Completion Surveys (CS) were also developed for the 
purpose of this study (Appendix S). The DOS commenced with a single open ended 
question regarding the participants’ reason for discontinuing the program. This was 
followed by a list of 72 common reasons for program drop out. Respondents are asked 
to indicate n a 3-point Likert scale from 0 ‘not at all’, to 2 ‘a lot’, whether each 
statement was true of them, and if so to rate how much the item contributed to their 
drop out. Respondents are also asked to provide suggestions for program improvements. 
The CS was identical to the DOS, however questions were rephrased to ask whether 
each of 72 common reasons for program drop out were true of them, and how much 
each item had impacted on their completion of the program. 
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Monitoring 
Adolescents monitored their eating and physical activity for seven days during 
each assessment period. Energy intake was recorded using a 7-day weighed food diary. 
The food diary allowed for recording of the time of eating, the location, the amount, and 
type of food consumed. In addition to the verbal instructions given at the completion of 
the initial interview, written instructions and a sample food diary were provided to 
promote accuracy and compliance (Appendix T). Food diaries were analysed using the 
FoodWorks Professional Edition 2005 (Version 4) program (Xyris Software Pty. Ltd.) 
and the AusNut food composition database. This product allows for comprehensive 
nutritional analysis including comparisons to recommended daily intakes and 
calculations of percentage of energy derived from protein, fat, and carbohydrate, and the 
ratio of saturated, mono- and polyunsaturated fats 
Energy expenditure was measured both directly using accelerometers and 
indirectly via self-report. The adolescents wore a MTI Actigraph (Manufacturing 
Technologies, Inc. Model 7164) during the 7-day monitoring period. Participants wore 
the accelerometer on a firm fitting elastic belt strapped around their hips according to 
operator’s instructions. Accelerometers were used to assess all vertical movement of the 
trunk (Sallis & Owen, 1999; Schmitz et al., 2005). When used correctly, accelerometers 
provide an accurate estimate of energy expenditure in adolescents with error rates as 
low as 1% (Sallis & Owen, 1999; Schmitz et al., 2005). 
Adolescents reported their daily physical activity and sedentary time using the 
Self-Administered Physical Activity Checklist (SAPAC, Sallis, Buono, Roby, Micale, 
& Nelson, 1993). The SAPAC provides a list of 21 physical activities, including sport, 
exercise, and everyday or incidental physical activities, with an opportunity to add 
activities not listed. Respondents are asked to indicate how many minutes they spent in 
each activity during the morning, afternoon and evening. The intensity of the activity is 
estimated based on participants report as to whether they were ‘puffed’ (i.e., fatigued) 
‘none’, ‘some’ or ‘most’ of the time they were doing the activity. This allows for the 
calculation of the number of minutes in physical activity, the number of minutes in 
moderate to vigorous activity, and the metabolic equivalent (MET) and weighted 
METS.  The SAPAC also includes a list of six sedentary activities, with an opportunity 
to add additional sedentary activities. Respondent are asked to indicate how many 
minutes they spent in each sedentary activity during the morning, afternoon and 
evening. This allowed for calculation of the total daily sedentary minutes.  
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Physical Assessments 
Resting metabolic rate. 
Resting Metabolic Rate (RMR) is the amount of energy expended while at rest 
in a neutrally temperate environment, in the post-absorptive state. It was determined 
through indirect caloriometry that involves the measurement of gas exchange (the 
amount of oxygen consumed and carbon dioxide produced) on a MedGraphics (St. Paul, 
Minn., USA) metabolic measurement system. After an overnight fast, participants 
attended the laboratory and lay on a plinth for 10 minutes while a pneumotach 
mouthpiece was connected to sample expired air.  Resting oxygen consumption and 
respiratory exchange ratio (RER) were used to calculate resting metabolic rate.  
 
Cardiovascular fitness. 
Cardiovascular fitness (CVF) was measured using a laboratory-based cycle 
ergometer (Lode N.V Groningen, Netherlands) test. This test has been shown by others 
to be an appropriate, valid and reliable measure of cardiovascular fitness when used 
with children and adolescents, including those who are overweight or obese (American 
College of Sports Medicine, 1997; Drinkard et al., 2001). During the test, heart rate was 
monitored via Sports Tester (Polar, Finland) and oxygen consumption was measured 
using a MedGraphics metabolic measurement system (St. Paul, Minn, USA). The 
incremental test involved adjusting resistance every 150-seconds until peak oxygen 
uptake was achieved.  Indices of CVF measured by this procedure include peak heart 
rate, peak/maximum oxygen uptake, peak power output and respiratory quotient.  
Cardiovascular fitness (CVF) was also determined for each participant through 
completion of a multi-stage shuttle test (Leger & Lambert, 1982). Most participants 
were familiar with the MSST through their school-based experiences.  During the 
MSST, participants shuttled back and forth between two parallel lines set 20-metres 
apart.  Participants were “paced” by a beep sounded by a compact disk player and aimed 
to complete each shuttle in time with the beep.  Participants continued to run until they 
are unable to complete two consecutive shuttles in time with the beep or they 
voluntarily finished the MSST.  
 
Anthropometics. 
Standing height was measured with a calibrated stadiometer to the nearest 0.5 
cm and body weight was measured to the nearest 10 grams on a calibrated set of digital 
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scales. Both measurements were taken using standard procedures. Body circumference 
measurements were taken with a steel tape measure by a trained investigator to the 
nearest millimeter.  Body circumference sites included hip, waist, upper arm and 
forearm. All measurements were taken from the right side of the body using standard 
procedures. Two separate body circumference measurements were made at each site and 
the mean score was recorded as the actual measurement.   
 
Body composition. 
Body composition was determined through whole body scanning using a Dual-
energy X-ray absorptiometry (DEXA) apparatus (Lunar DPX densitometer (DPX). 
DEXA provides accurate and precise measurements of total body bone mineral content 
and total body fat mass (Jensen, Kanaley, & Roust, 1993) and has been determined to 
be a valid and reliable method of assessing whole and part body composition in children 
and adults (Morrison et al., 1994). Participants were positioned for each scan according 
to manufacturer’s instructions. Scans were performed while participants wore light 
indoor clothing or a supplied hospital gown and no metal objects. Scan duration was 14-
18 minutes, during which time participants lay motionless. The radiation exposure per 
scan was estimated to be less than 5mSv, which was lower than the daily background 
radiation level in the area and adhered to ethical guidelines for research. A trained 
technician completed preparation of each scanned image, using appropriate anatomical 
landmarks to compartmentalise the body prior to application of the software and 
derivation of measures. 
 
Intervention Materials 
The clinician based each session on a Session Outline (Appendix U) which 
listed each of the topics that needed to be covered in the session. The session outline 
provided details of the topics to be discussed and information about how to complete 
the exercises. This outline was also used as a measure of treatment adherence. At the 
completion of each session the clinician recorded which of the treatment components 
had been covered in the session. 
Parents and adolescents commencing the CHOOSE HEALTH program each 
received a program workbook. The adolescent workbook included a session information 
sheet and homework sheets for each treatment and maintenance session. Each session 
information sheet provided details of the topics discussed in the session and exercises to 
be completed during the session. A session summary and a list of homework tasks were 
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provided at the end of each session information sheet. All homework sheets were 
printed on coloured paper to assist with identification. Homework sheets were specific 
to the treatment session and prompted the adolescent to practice using the strategies 
they had learned in the session. At the end of each treatment session adolescents were 
provided with a Behaviour Change Checklist (Appendix V) and Daily Eating and 
Activity Monitor sheets (Appendix W). The Behaviour Change Checklist was used to 
record adolescent behaviour change goals for that week and adolescents used this sheet 
to monitor their use of the program strategies between sessions. The Daily Eating and 
Activity Monitor sheets were used by the adolescent to record the foods that they had 
eaten and the physical and sedentary activities they had completed each day.  
Adolescents were also provided with a phone call information sheet for each 
phone call session they completed. These sheets outlined the agenda for the phone call 
session and provided opportunities for the adolescents to list the points they wanted to 
raise during the phone calls and to record the information that was discussed during the 
session. Adolescents were also provided with a Behaviour Change Checklist and a 
homework sheet for each phone call session. 
The parent workbook included a session information sheet for each of the 
sessions parents were required to attend (session 1 to 6). These session information 
sheets provided details of the topics discussed in the session and exercises to be 
completed in the session. Parents also received a Behaviour Change Goal Sheet 
(Appendix V) so they could make a copy of their adolescent’s goals or note their own 
goals if they so wished. The parent workbook also included information sessions on 
parenting and behaviour management. These sheets included information and exercises. 
Parents were provided with summaries of the material covered in the adolescent 
sessions they did not attend. 
 
Procedure 
Ethical Approval 
Ethical approval for the project was obtained from the RMIT University Human 
Research Ethics Committee (Appendix X), the Department of Education and Training 
Victoria Ethics Committee (Appendix Y), the Catholic Education Office Melbourne 
Ethics Committee (Appendix Z) and the Department of Human Services Radiation 
Safety Program (Appendix AA).  Voluntary written informed consent was required 
from both parent and adolescent participants. 
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Recruitment 
Information about the CHOOSE HEALTH Program was circulated throughout 
metropolitan Melbourne. Recruitment commenced in January 2003 with further major 
recruitment drives conducted in July 2003 and January 2004. Other recruitment 
opportunities were utilised as they arose. In an attempt to obtain a large representative 
sample participants were recruited through a range of sources including the media, 
schools, health care and health and fitness professionals, and RMIT University staff and 
students.  
As a result of media releases prepared and disseminated by the RMIT University 
Media Department, the researcher participated in a number of media interviews. 
Following these interviews, information about the CHOOSE HEALTH Program was 
presented in news segments on popular radio, on talk back radio programs and in local 
newspapers. Brief information about the program was also included in ‘What’s On?’ 
sections of local newspapers and in the Herald-Sun Community Health and Welfare 
Volunteer Registrar.  
The researcher forwarded electronic information to Principals of all primary, 
secondary, public and private Metropolitan Melbourne Schools via school email 
addresses obtained from the Schools Online Website 
(www.education.vic.gov.au/schoolsonline). These emails included a brief outline of the 
program and an example of flyers and notices suitable for school notice boards and 
newsletters. Information was also emailed directly to all employees of the Secondary 
School Nurse Program and to other school student welfare staff. Physical Education 
Teachers received notification of the CHOOSE HEALTH Program via flyers in their 
regular ACHPER (Australian Council for Health, Physical Education and Recreation) 
newsletters. 
Information about the CHOOSE HEALTH Program was forwarded to general 
medical practitioners via their regional divisions, weekly GP e-newsletter, and their 
professional magazine. Information was forwarded to Melbourne dietitians and 
nutritionists via their professional organisations and brief summary of the CHOOSE 
HEALTH Program was included in their professional newsletters. Melbourne community 
health centres and maternal and child health nurses received an information package 
including a brief outline of the program and flyers and notices suitable for centre notice 
boards and newsletters. Information about the CHOOSE HEALTH Program was included 
in the Vicfit electronic newsletter and an advertisement was included in Kinection. 
Information packages including a brief outline of the program and an example of flyers 
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and notices suitable for centre newsletters and notice boards were also forwarded to 
Melbourne health and fitness centres.  
Finally, information about the CHOOSE HEALTH Program was included in RMIT 
University staff and students weekly electronic newsletters and flyers were displayed on 
student notice boards. Details of the CHOOSE HEALTH Program were available on the 
Division of Psychology Web Site.  
 
Intake  
Interested parents and adolescents were asked to call or email the researcher for 
further information about the CHOOSE HEALTH program. The researcher called all 
families who had left phone or email messages. The researcher commenced the phone 
call by checking the inclusion criteria; (a) aged 11 to 19 years, (b) overweight or obese 
according to the international cut off points for body mass index in children (Cole et al., 
2000), and (c) living with a parent or adult caregiver who was prepared to be involved 
in treatment. 
A summary of the treatment program and assessment process, as well as the 
randomisation and wait list process was then provided. Parents were given the 
opportunity to ask questions before the researcher administered the intake survey 
(Appendix N) and arranged to forward a registration pack. The registration pack 
included parent and adolescent plain language statements (Appendix O), a consent form 
(Appendix P), and a reply paid envelope. Parents were asked to return the consent form 
to register for the program. If consent forms were not returned a reminder letter and 
second consent form were forwarded to parents. Initial inquiries about the program were 
generally made by parents. In the few cases where adolescents contacted the researcher 
they were provided with information about the program and asked to have their parents 
call back to receive information and complete the intake survey. Once consent forms 
were returned the researcher contacted parents to schedule the first appointment. 
Participants were then forwarded a confirmation letter, directions to the RMIT 
University Psychology Clinic of choice (Melbourne or Bundoora), and the parent and 
adolescent survey booklets. All eligible families who registered interest in the project 
were accepted into the study.  
 
Survey Assessments 
Adolescent and parent participants completed comprehensive survey 
assessments prior to the initial interview, prior to the final treatment session (or the end 
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of wait list), and prior to the final maintenance session. Surveys were returned during 
the physical assessment sessions conducted at each of these points. The scoring of all 
survey assessments was completed by an independent research assistant who was blind 
to treatment stage and condition. A considerable number of surveys were included in 
the assessment packages. Each was deemed necessary to obtain a comprehensive 
understanding of this population and to thoroughly evaluate the treatment program. The 
parent and adolescent post survey batteries also included the CSQ (Appendix R) as a 
measure of client satisfaction with the program.  
 
Initial Interview 
The first 34 families who registered for the CHOOSE HEALTH Program were 
allocated to the CBT initial interview condition. The remaining families were allocated 
to the MI initial interview condition. As all initial interviews were being conducted by 
the researcher it was deemed necessary to allocate families in this way to prevent the 
inadvertent use of MI techniques in the CBT interview.  
In both conditions, initial interviews were conducted over a 60 minute period 
with both the adolescent and the parent present. If participants arrived late for the 
session they participated in the interview for the time that remained of the 60 minute 
session. All initial interviews were videotaped for recording purposes and to ensure 
treatment validity. At the outset of the interview the researcher obtained permission to 
videotape, outlined the limits to confidentiality and reviewed the purpose of the 
interview. The researcher requested that the adolescent attempt to answer the interview 
questions, however, parents were also welcome to contribute information. 
Those families allocated to the CBT condition completed a standard CBT 
assessment interview based on the Parent and Adolescent Overweight and Obesity 
Assessment Interview Schedule (PAOOIS; Appendix Q). This typical CBT semi-
structured interview schedule was aimed at collecting information on the home 
environment, medical history, past and present weight, food intake and eating 
behaviour, daily activity, exercise and sedentary behaviour. The researcher had previous 
training and experience in conducting CBT assessments and treatment. 
Families allocated to the MI initial interview condition participated in a 
motivational assessment aimed at increasing the adolescent’s motivation to change their 
eating and physical activity behaviours. Techniques used in this session were based on 
motivational interviewing strategies described in Miller and Rollnick (1991; 2002). 
Prior to conducting the MI interview, the researcher received both national and 
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international training in MI which included didactic instruction and opportunities for 
practice with feedback from both training peers and trainers.  
At the completion of the initial interview adolescent and parent participants were 
given the option of continuing with the assessments or terminating their involvement in 
the program. Families wishing to continue with the program were then given 
instructions on monitoring their eating and physical activity habits and copies of the 
SAPAC and Weighed Food Diary were provided. The physical assessment session was 
explained and an appointment was scheduled. Participants were given an instruction 
sheet and a summary of the physical assessment session (Appendix AB). 
  
Monitoring 
Adolescents monitored their eating and physical activity for a 7-day period prior 
to commencing the program, prior to the final treatment session (or the end of wait list), 
and prior to the final maintenance session. Monitoring data was returned during the 
physical assessment sessions conducted at each of these points. Energy intake and 
expenditure were recorded on the same seven days. Participants were instructed to 
record for consecutive days where possible, however, if a day was missed participants 
were asked to record for that day in the following week. Participants were instructed not 
to make any changes to their daily routine, instead, they were to continue with their 
usual habits. 
Energy intake was recorded using a 7-day weighed food diary (Appendix T). 
Participants were encouraged to use electronic scales to weigh foods and Australian 
Standard measuring cups, spoons or jugs to measure foods and drinks. Participants were 
also instructed to provide as much detail as possible about the product and its 
preparation. They were instructed to measure and record their food each time they ate, 
or when they prepared their school lunch. Adolescents were encouraged to keep 
wrappers of anything they purchased outside of home so they could record accurately 
once they returned home. Parents were asked to provide their adolescent with as much 
assistance as they required to accurately complete the weighed food diary.  
Adolescents reported their daily physical activity and sedentary behaviour using 
the Self-Administered Physical Activity Checklist (SAPAC, Sallis et al., 1993). 
Participants were encouraged to record as regularly as possible to enhance the accuracy 
of the information. Parents were asked to provide their adolescent with as much 
assistance as they required to accurately complete the weighed food diary and the 
SAPAC. 
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The adolescents also wore a MTI accelerometer on their right hip during the 7-
day monitoring period. Accelerometers were attached to the adolescent using a tightly 
adjusted elastic belt worn around their hips according to operator’s instructions. 
Participants were instructed to ensure that the elastic belt remained firm so the 
accelerometer was correctly fitted. Adolescents were asked to note anything unusual 
that occurred while they were wearing the accelerometer (e.g., home sick from school, 
swimming sports, up very late etc). Participants were instructed to begin wearing the 
accelerometer when they woke on the first day of recording and to wear it at all times 
except when sleeping or in water. Accelerometer data was included in analyses if 
participants had worn the accelerometer for more than ten hours, on five or more days 
including at least one weekend day. 
The analysis of all monitoring data was completed by an independent research 
assistant who was blind to treatment stage and condition. 
 
Physical Assessment 
All questionnaires and monitoring data were returned at the physical assessment 
sessions. Physical assessment sessions took approximately two hours to complete. They 
were conducted early in the morning with sessions scheduled to start from 7am to 
8:45am. Participants were instructed to refrain from eating and drinking anything other 
than water from 7.00pm on the night before their physical assessment. Adolescents 
were also asked to move as little as possible on the morning before the assessment. 
Parents were instructed to park immediately outside the physical assessment laboratory 
to minimise the distance the adolescent was required to walk prior to the assessment. 
Those families without their own transport were provided with taxi vouchers to attend 
the physical assessments.  
The researcher was not involved in physical assessment sessions. All physical 
assessments were conducted by independent assessors who had received training in 
anthropometry and were experienced in the use of all instrumentation. A trained 
assistant was present during all physical assessments. Assessors and observers were 
blind to participant’s group allocation, treatment adherence and stage of intervention.  
Each physical assessment commenced with measurement of height and weight. The 
adolescent’s standing height was measured to the nearest 0.5 cm using a stadiometer 
and body weight was measured to the nearest 10 grams on digital scales.  
Participants were then asked to lie quietly on the laboratory plinth for 
approximately 12-15 minutes while wearing a face mask that covered the mouth and 
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nose so resting metabolic rate could be measured using indirect caloriometry. 
Adolescents then completed the first test of cardiovascular fitness, the laboratory-based 
cycle ergometer oxygen uptake test. During the test the participants wore a face-mask 
while riding a cycle ergometre with resistance adjustments every 150 seconds until 
peak/maximum oxygen uptake was achieved.  Measures of peak heart rate, 
peak/maximum oxygen uptake, peak power output and respiratory quotient were taken. 
The laboratory-based cycle ergometer test concluded when the participant reached 
volitional fatigue or a respiratory exchange ratio greater than 1.1 (RER > 1.1). 
Participants were informed that they could stop at anytime during this test.  
At the completion of the laboratory-based cycle ergometer test body 
circumference measurements were taken from the right side of the body at the hip, 
waist, upper arm and forearm. Anatomical landmarks were used to identify the location 
of each measurement point. Two separate body circumference measurements were 
made at each site and the mean score was used as the actual measurement. The 
LUNAR® DEXA bone densitometer was used to measure tissue composition. 
Adolescents were required to lie on a bench in comfortable clothing for approximately 
15 to 20-minutes while body composition was measured using this X-ray based 
technique.  A total body scan was conducted to provide estimates of fat mass and lean 
tissue mass for the entire body and four sub-regions.  
Participants then completed the multi-stage shuttle test (MSST) as a field based 
measure of cardiovascular fitness. Each adolescent was tested separately. They were 
instructed to keep pace with the beep sound omitted from the compact disk player as 
they shuttled back and forth between two lines set 20-metres apart. They were informed 
that the time between beeps would decrease and instructed to continue to run until 
unable to complete two consecutive shuttles in time with the beep. Adolescents were 
told that they could voluntarily finish the MSST at any time.  
 
Allocation to Condition 
At the completion of the physical assessment participants were asked to select a 
number from 1 to 6 and this was used to randomly allocate the participant to the 
treatment or control condition. The participants’ selected number was compared to an 
investigator randomly selected number to determine group allocation. Those allocated 
to the treatment condition commenced treatment immediately. Participants allocated to 
the wait list condition were informed that they would be contacted in six months and 
asked to repeat all assessments prior to commencing the treatment program. Figure 18 
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summarises the recruitment process from intake to group allocation and indicates the 
number of participants completing each stage.  
 
 
 
 
Figure 18. Recruitment process from intake to group allocation. 
 
Intervention 
Treatment goals. 
The primary goal of the intervention was to improve body composition and 
cardiovascular fitness in overweight and obese adolescents. As a result of the 
maturational changes that occur during adolescence, the inconsistencies in previous 
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research, and the innovative non-prescriptive approach of the current program, it was 
not possible to determine specific body composition and fitness outcome goals. Rather 
than selecting arbitrary criteria for success, this program aimed to move participants 
closer to the healthy range for body composition and fitness.  
The secondary goal of the intervention was to improve eating and physical 
activity habits. The nutritional component of the intervention aimed to promote eating 
habits consistent with the Australian Guide to Healthy Eating (AGHE, Smith, Kellett, & 
Schmerlaib, 1998) which recommends improved diet quality and reduced fat 
consumption. The physical activity component of the intervention aimed to promote 
physical activity habits consistent with the Australian physical activity guidelines for 
children and young people (Department of Health and Ageing, 2004a) which 
recommends increases in moderate to vigorous physical activity and reductions in 
screen time. Rather than specifying goals in terms of caloric intake or expenditure, this 
program aimed to move participants closer to the Australian recommendations for 
eating and physical activity habits.  
Given the large discrepancy between participant characteristics and 
recommendations for health, and the non-prescriptive nature of the program, the 
majority of participants were not expected to be within the healthy range at the 
termination of treatment. Rather than promote rapid unsustainable changes, the program 
aimed to instigate small maintainable improvements. Thus, it was predicted that 
changes would be evident post treatment and maintained or extended throughout the 
maintenance period. 
Finally, this program aimed to promote positive psychosocial functioning in 
participants. It was predicted that positive psychosocial functioning would promote 
maintenance of eating and activity changes, and thus sustained improvements in body 
composition and cardiovascular fitness. This program aimed to move participants closer 
to the normal range of psychosocial functioning if required, or maintain normal 
psychosocial functioning if participants were already within the normal range.  
 
Treatment format. 
Treatment was conducted on an individual basis. This allowed for families to be 
seen at varied and flexible session times as determined by family availability. While the 
importance of regular attendance was emphasised sessions were rescheduled if families 
were unable to attend. The intervention program consisted of 12 treatment sessions, two 
maintenance clinic sessions and eight maintenance phone call sessions. Clinic sessions 
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were scheduled for one hour and phone call sessions for 15 minutes. Treatment sessions 
were conducted weekly for the first ten weeks. This was followed by a clinic session 
(Session 11), a phone call session, and a clinic session (Session 12) occurring 
fortnightly. Based on this schedule, treatment sessions where scheduled to be conducted 
over a four month period, however families took up to six months to complete the 
program. Following the last treatment session phone call sessions were completed 
fortnightly. The first maintenance session was scheduled three months after the last 
treatment session and this was followed by bimonthly phone call session. The final 
maintenance session was conducted six months after the last treatment sessions. Based 
on this schedule, the intervention, including treatment and maintenance sessions, was 
planned to take approximately ten months to complete, however families took up to 12 
months to complete the program. All intervention sessions were delivered by the 
researcher.  
Both parents and adolescents were required to attend the first six treatment 
sessions. Adolescent were then given the choice of attending the remaining sessions 
alone, or with the support of a parent. Generally, older adolescents chose to attend alone 
while the younger adolescents preferred their parent to be present. Parents were also 
provided with written session materials for sessions 7, 8 and 9. They were encouraged 
to work through these sessions independently and to contact the clinician to discuss any 
concerns or questions they had about the program material. 
The CHOOSE HEALTH Program was developed for the purpose of this study. In 
addition to the eating and physical activity habit changes required for improved body 
composition and function, the program also focused on the physical, social, cognitive 
and emotional aspects of weight loss. The program aimed to increase the adolescent’s 
knowledge and skills in each of these areas so that they were better able to make healthy 
eating and exercise choices and improve body composition and function. Parent self-
directed sessions were designed to teach parents how to assist their adolescent to make 
healthy eating and exercise choices. They included information and strategies aimed at 
improving parent-adolescent communication, encouraging appropriate behaviour and 
managing inappropriate behaviour in their adolescent. Table 57 briefly outlines the 
topics covered in each session and is followed by more detailed information about each 
session.  
 281 
 
Table 57: Choose Health Intervention Sessions 
Intervention Session Number Topic 
Treatment 1 Psychoeducation 
Treatment 2 Eating Behaviour 
Treatment 3 Physical Activity 
Treatment 4 Healthy Food Choices 
Treatment 5 Exercise 
Treatment 6 Behaviour Charts and Barriers 
Treatment 7 Recognising Thoughts and Emotions 
Treatment 8 Helpful Thoughts and Emotions 
Treatment 9 Assertive Communication 
Treatment 10 Problem Solving and Planning 
Treatment 11 Staying on Track 
Phone Call 1 Maintaining Change 
Treatment 12 Maintenance and Closure 
Phone call 2 Maintaining Change 
Phone Call 3 Maintaining Change 
Phone Call 4 Maintaining Change 
Phone Call 5 Maintaining Change 
Phone Call 6 Maintaining Change 
Maintenance 1 Maintenance 
Phone Call 7 Maintaining Change 
Phone Call 8 Maintaining Change 
Maintenance 2 Maintenance 
 
Treatment session structure. 
Each treatment session commenced with a review of the previous session and a 
discussion of homework, goal achievement and monitoring. The session material was 
then introduced with the opportunity for discussion, questions and practice of the 
strategies. Adolescents were encouraged to complete the exercises within the session. 
The adolescent was then assisted to set their own goals regarding use of the strategies 
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prior to the next session. Each treatment session ended with a summary of the session 
material and setting of homework tasks.  
 
Treatment session content. 
The first five sessions of the CHOOSE HEALTH Program aimed to address the 
eating and physical activity changes necessary for improved body composition and 
function. The remaining sessions focused on identifying and addressing the physical, 
social, organisation, cognitive and emotional barriers to long-term behaviour change. 
Each session is outlined below and more detailed session outlines are included as 
Appendix U. 
In Session 1 (Psychoeducation), adolescents and parents were provided with 
information about the definition, prevalence, causes and consequences of overweight 
and obesity. The methods commonly used to promote weight loss and the effectiveness 
of these different treatment options were reviewed. The program strategies and aims 
were outlined and individual assessment findings were reviewed. Following the 
provision of this information, adolescents were asked if they wanted to continue with 
the treatment program. Those choosing to continue were assisted to set treatment 
outcome goals. Adolescents were encouraged to set both body composition and fitness 
goals. They were required to measure these goals prior to Session 2. 
Behavioural strategies targeted at eating habit change were introduced in Session 
2 (Eating Behaviour). Participants were initially taught to self-monitor their eating and 
physical activity habits using the Daily Eating and Activity Monitor sheet (Appendix 
W). External control strategies aimed at managing eating cues (e.g., storing food out of 
sight, using a shopping list), behaviours (e.g., slowing down the rate of eating, putting 
the fork down between bites) and consequences (e.g., rewarding yourself for healthy 
eating, avoiding food rewards) were introduced. The adolescent was encouraged to set 
behaviour change goals aimed at using these strategies to reduce non-hungry eating. 
In Session 3 (Physical Activity), external control strategies aimed at increasing 
daily physical activity were introduced. The information provided in this session was 
based on the Australian physical activity guidelines for children and young people 
(Department of Health and Ageing, 2004a) which recommend that adolescents 
participate in at least 60 minutes (and up to several hours) of moderate to vigorous 
physical activity per day and do not spend more than 2 hours a day using electronic 
media for entertainment. Adolescents were assisted to estimate their weekly time spent 
in physical activity. Strategies aimed at teaching adolescents to manage activity cues 
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(e.g., keeping running shoes near door), behaviours (e.g., walking to the corner store 
instead of being driven) and consequences (e.g., rewarding yourself for increased 
activity) were introduced. The adolescent was encouraged to set behaviour change goals 
aimed at using these strategies to reduce sedentary time and increase physical activity 
consistent with the  
Session 4 (Healthy Food Choices) aimed to improve diet quality and reduce fat 
consumption. The information provided in this session was based on the Australian 
Guide to Healthy Eating (AGHE, Smith, Kellett, & Schmerlaib, 1998). The AGHE aims 
to increase the consumption of wholegrain breads and cereals, and fruits and vegetables, 
while decreasing energy content, particularly fat content, of the diet. There is a strong 
emphasis on reducing the consumption of extra (non-core) foods; those foods high in 
energy that are not a required part of a healthy diet. The adolescent’s dietary monitoring 
was used to target this material to improve their dietary habits. The adolescent was 
encouraged to set food choice goals aimed at using these strategies to reduce energy 
consumption and improve diet quality. 
Session 5 (Exercise), was aimed at increasing adolescent participation in 
structured exercise. Following discussion of the potential benefits of exercise, 
adolescents were asked to identify their own benefits and barriers of exercise. Strategies 
aimed at tackling the many barriers to exercise were introduced. Adolescents were also 
provided with a list of exercise options. The adolescent was encouraged to set behaviour 
change goals aimed at using these strategies to increase their participation in structured 
exercise. 
Session 6 (Behaviour Charts and Barriers), commenced with a review of 
program and behaviour change goals and progress towards the adolescent’s self 
measured treatment outcome goals. The adolescent was also encouraged to rate their 
achievement of each behaviour change goal on a scale of 1 to 10 with ‘1’ indicating ‘no 
change’, and ‘10’ indicating ‘goal achieved’. This information was used to revise 
program and behaviour change goals. The parent(s) and adolescent were then instructed 
on the development and use of a reward system for goal achievement. Finally, the 
notion of environmental, social, personal (cognitive and emotional) and organisational 
barriers to behaviour change was introduced and the adolescent was assisted to identify 
some of their barriers to behaviour change. The adolescent was encouraged to use the 
behaviour chart and identify further barriers prior to the next session. 
The remaining treatment sessions were aimed at addressing environmental, 
social, personal and organisational barriers. In session 7 (Recognising Thoughts and 
 284 
Emotions), the cognitive behaviour therapy model was introduced. The relationship 
between thoughts, emotions and behaviour was discussed with a particular focus on 
eating and exercise behaviour. The adolescent was then taught how to recognise their 
thoughts. The adolescent was encouraged to monitor their negative emotions and 
unhelpful thoughts prior to the next session. 
Personal barriers continued to be addressed in session 8 (Helpful Thoughts and 
Actions). In this session, adolescents were taught to identify and use positive coping 
strategies and statements to deal with difficult situations that may trigger unhealthy 
eating and exercise habits. Adolescents were also taught to challenge the validity and 
utility of their unhelpful cognitions. The adolescent was encouraged to use coping 
statements and strategies and cognitive challenging prior to the next session to assist 
them in managing personal barriers to behaviour change. 
Session 9 (Assertive Communication), was aimed at addressing the social 
barriers associated with behaviour change. This session introduced the benefits of 
assertive communication. The use of assertive communication strategies when making a 
request, denying a request and acknowledging someone’s assistance was discussed and 
practiced. The adolescent was encouraged to practice using assertive communication 
strategies to assist them in managing social barriers to behaviour change. 
In session 10 (Problem Solving and Planning), strategies aimed at addressing 
organisational barriers were introduced. Participants were taught to define problems, 
generate alternatives, evaluate options, decide on and implement solutions and evaluate 
the effectiveness of the chosen solution. The importance of planning ahead so that time 
constraints did not interfere with healthy eating and exercise behaviours was also 
discussed. Adolescents were taught time management skills necessary to incorporate 
scheduled exercise and physical activity into their lifestyle. Activity scheduling was 
also introduced so that adolescents could use incompatible activities to prevent over 
eating and sedentary behaviours.  
Relapse prevention strategies were introduced in session 11 (Staying on Track). 
This session focused on maintaining the changes that the adolescent had made to their 
eating and exercise habits. The relapse prevention model was introduced. Information 
collected from self-monitoring was used to identify high risk situations. Adolescents 
were taught to plan ahead to manage these situations by using the program strategies in 
combination. The adolescent was encouraged to develop coping plans for at least two 
high risk situations they were likely to experience in the coming fortnight. These coping 
plans were then reviewed in the phone call session.  
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Session 12 (Maintenance and Closure), reviewed the material covered 
throughout the program. Self-measured treatment goals and results of the post treatment 
physical assessment were discussed. Behaviour change goals were reviewed and the 
adolescent was assisted to set goals for maintenance.  
If adolescents attended sessions without completing their homework or 
monitoring, or if they reported having difficulty with the strategies, a review session 
was conducted. The review session involved a review of the relevance of program goals 
and the usefulness of behaviour change goals. Modifications were made if necessary. 
Then, depending on the stage of treatment, strategies for using behaviour charts, 
addressing barriers to change and developing coping plans for high risk situations were 
reviewed and implemented. The session outline for this review session is included in 
Appendix U. 
 
Phone call session structure. 
Phone call sessions continued with the same format as treatment sessions. 
Adolescents were encouraged to complete the phone call information sheet during the 
phone call. Each phone call session commenced with a review of the information 
discussed in the previous session. Behaviour change checklists were reviewed and 
coping plans discussed. The adolescent was encouraged to identify the things they did 
well and any difficulties they experienced in the previous weeks. They were assisted to 
identify program strategies to address these difficulties in the future.  The adolescent 
was then assisted to set their own goal regarding use of the strategies prior to the next 
session. They were also encouraged to develop coping plans for at least two high risk 
situations they were likely to experience in the coming fortnight. Each phone call 
session ended with a summary of the session and a review of the homework tasks.  
 
Maintenance session structure. 
Maintenance sessions commenced with a discussion of self-measured treatment 
goals and results of the physical assessment. Behaviour change goals were reviewed and 
the adolescent was assisted to set goals for maintenance.  
 
Parent sessions. 
When the CHOOSE HEALTH Program was developed it was anticipated that while 
adolescents attended sessions 7 to 9 independently, parents would attend treatment 
sessions on their own. Unfortunately, time constraints rendered this impossible. 
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However, the information was provided to parents in written form for them to complete 
independently. Self directed parenting interventions have been found to be effective in 
promoting change in both parent and child behaviour (Sanders, 1998, 2000).  
Each session handout included information, exercises and an opportunity for the 
parent to set behaviour change goals. The first parent session focused on the strategies 
parent could use to improve their relationship with their adolescent. Parents were 
instructed on how to encourage everyday communication and spend positive time with 
their adolescent.  
The remaining two parent sessions focused on behaviour management strategies useful 
for parenting adolescents. The influence of reinforcement on behaviour was discussed 
and parents were asked to consider how inappropriate behaviours can accidentally be 
encouraged and reinforced. Parents were then instructed on how to use social, activity 
and tangible reinforcement to encourage appropriate behaviour in their adolescent. The 
final parent handout reviewed the use of consequences to reduce inappropriate teenage 
behaviour. Parents were provided with information about the use of planned ignoring to 
manage attention seeking behaviour such as whining and complaining. The use of 
natural consequences and removal of privileges was also introduced. Parents were 
encouraged to discuss with the clinician any questions, comments or concerns they may 
have had about this information.  
 
Completion and Drop-Out Surveys 
Participants who completed the CHOOSE HEALTH Program were contacted and 
asked to complete the Completion Survey (CS) over the phone. Those who did not 
complete the program were contacted and asked to complete the Drop-Out Survey 
(DOS) over the phone. Both parents and adolescents completed these surveys. The CS 
and DOS were conducted by an independent research assistant who was blind to 
treatment condition.  
 
Treatment Completion 
 Figure 19 outlines the number of participants completing waitlist, treatment and 
maintenance phases of the study. Of the 21 participants completing the initial 
assessment and being randomly allocated to the waitlist control condition, 15 (71%) 
returned for a second assessment at the end of the 6 month waitlist period and were 
offered treatment. Of the 56 participants who commenced treatment 29 (52%) 
completed the treatment phase and 24 (43%) continued on to complete the maintenance 
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phase of intervention. The majority of weight intervention studies fail to report 
completion rates. Drop out rates of up to 41% in childhood obesity interventions 
(Summerbell et al., 2003) and 55% in adolescent obesity interventions (Ikeda et al., 
1982) have been reported. More comprehensive weight loss interventions appear to 
result in greater non-completion, perhaps as a result of increased demands on 
participants.  
Six (11%) participants were advised to discontinue the intervention and were 
referred to other specialist services during treatment when it became evident that they 
were experiencing difficulties that required immediate assistance. Four of these 
participants were experiencing severe depressive symptoms and were referred to their 
family doctor or a psychologist. One participant was referred for counselling after 
presenting as extremely distressed as a result of difficulties at school, major problems in 
his relationship with his father and recent parental separation. One participant revealed a 
history of trauma, depression, self-harm and attempted suicide and an undiagnosed and 
untreated eating disorder. She indicated that she had not responded honestly to 
interview and questionnaire assessments and had not recorded her eating habits 
accurately in the assessment phase of this study. This participant was referred to an 
adolescent mental health service.  
 
Treatment Process 
Adherence to the treatment protocol was measured using session checklists 
(Appendix U) completed by the clinician. Each session included between 9 and 15 
components. At the completion of each session, the clinician checked off the 
components that had been completed and provided a brief explanation for those 
components that were not completed. Table 58 summarises the adherence to session 
plans. The clinician reported completing 92% of all session components in sessions. 
Avoiding repetition was the most common reason for non adherence as the clinician 
often did not complete the session summary at the end of the session because the 
session had been summarised during goal setting.  
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Figure 19. Completion of waitlist, treatment and maintenance phases of intervention. 
 
Time restraints also reduced session adherence as sessions were limited to one 
hour and were terminated at the scheduled time regardless of the time of 
commencement. Therefore, when adolescents arrived late for a session, the session 
time, and thus session adherence, was reduced. Clinical judgment that the material was 
not suitable for the adolescents, for example the adolescent was not capable of 
understanding cognitive restructuring techniques, was also provided as a reason for non 
adherence to the session protocol in a small number of cases. 
Participants 
77 
Commence Waitlist 
21 
Commence Treatment 
56 
Complete Waitlist 
15 (71%) 
Complete Treatment 
29 (52%) 
Complete 
Maintenance 
24 (43%) 
 
Drop Out 
 22 (39%) 
Referred  
5 (9%) 
 
Drop Out 
 6 (29%) 
Drop Out  
5 (9%) 
Referred  
1 (2%) 
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Table 58: Adherence to Treatment Session Plans 
Percentage of Components 
Completed 
Session Number of 
Components 
Number of 
Participants  
M SD 
Treatment 1 10 56 90.21 11.68 
Treatment 2 12 52 91.46 6.88 
Treatment 3 12 52 86.50 14.00 
Treatment 4 15 46 91.87 6.25 
Treatment 5 11 44 92.25 5.06 
Treatment 6 12 42 92.21 5.24 
Treatment 7 12 38 90.89 6.30 
Treatment 8 10 36 87.61 9.89 
Treatment 9 12 33 89.73 8.49 
Treatment 10 9 33 91.24 5.38 
Treatment 11 14 30 76.63 14.51 
Phone call 9 24 98.96 3.53 
Treatment 12 13 27 89.41 9.23 
Phone call 1 9 26 97.65 6.05 
Phone call 2 9 21 97.24 6.49 
Phone call 3 9 11 97.73 7.54 
Phone call 4 9 10 92.50 15.81 
Phone call 5 9 5 90.00 22.36 
Maintenance 1 10 23 92.70 13.14 
Phone call 6 9 20 99.40 2.68 
Phone call 7 9 9 100.00 0.00 
Maintenance 2 10 16 96.38 4.84 
M 10.64 29.73 92.39 8.43 
 
 
The clinician used the adolescent’s homework sheets to monitor treatment 
compliance. At the commencement of each session the behaviour change checklist and 
eating and activity monitors were reviewed with the adolescent so that compliance 
could be reinforced and non-compliance could be addressed through the use of in-
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session problem solving. If the adolescent had not completed the behaviour change 
checklist or the eating and activity monitor they did not progress to the next session. 
Instead, the clinician conducted a review session (Appendix U) aimed at reviewing 
previously introduced treatment strategies and re-establishing homework completion 
and treatment compliance.  
 
Treatment Acceptability 
 Treatment acceptability was assessed using the Consumer Satisfaction 
Questionnaire (CSQ) designed for the current study. Both parent and adolescent 
participants were asked to complete the CSQ following the maintenance phase of the 
intervention. Results are based on the CSQ returned by 71% of adolescents and 50% of 
parents who completed the intervention.  
Both parents and adolescents rated the level of overall progress on a five point 
rating scale ranging from ‘1 problems got worse’, to ‘5 great deal of progress’. All 
respondents indicated that they made some progress as a result of participating in the 
program. Adolescents reported an average overall progress rating of 4.06 (0.68) with 
19% reporting some progress, 56% reporting considerable progress and 25% reporting a 
great deal of progress.  Parents reported an average overall progress rating of 3.75 
(0.87) with 50% reporting some progress, 25% reporting considerable progress and 25% 
reporting a great deal of progress. No adolescents or parents reported that the problem 
did not change or that it got worse.   
Parents and adolescents were also asked to rate the program on a number of 
items measuring satisfaction with the program and the clinician. Scores can range from 
strongly disagree (1) to strongly agree (5), therefore, a higher score indicates higher 
treatment acceptability. Descriptive statistics for parent and adolescent responses are 
displayed in Table 59. 
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Table 59: Descriptive Statistics for Consumer Satisfaction Items 
Item Adolescent 
M (SD) 
Parent 
M (SD) 
1. Satisfaction with Quality of Service 4.71 (0.47) 4.25 (0.62) 
2. Program met needs 4.06 (0.75) 4.08 (0.67) 
3. Recommend to others 4.35 (0.79) 4.25 (0.75) 
4. Return to the program if needed 3.81 (1.05) 3.75 (1.14) 
5. Now able to deal more effectively with concerns 4.06 (0.56) 4.08 (0.79) 
6. Able to focus on my concerns 4.00 (0.35) 3.92 (0.51) 
7. Clinician listened to me 4.24 (0.56) 4.08 (0.79) 
8. Involved in treatment planning/decision making 4.29 (0.47) 4.33 (0.65) 
9. Clinician provided adequate explanations 4.41 (0.62) 4.50 (0.67) 
10. Clinician was not negative towards us 4.59 (1.00) 4.50 (0.67) 
11. Clinician knew what she was talking about 4.71 (0.47) 4.33 (0.78) 
12. Clinician was friendly and warm 4.64 (0.49) 4.33 (0.78) 
13. Felt free to express myself 4.41 (0.80) 4.17 (0.65) 
14. Clinician understood my thoughts and feelings 4.25 (0.86) 4.17 (0.72) 
 
At completion of the program, or immediately following program 
discontinuation, parents and adolescents were contacted by phone to complete 
completion or drop out questionnaires. All participants who discontinued the program 
and 75% of families who completed the program were able to be contacted. When asked 
what had made it more difficult for them to complete the program, the most common 
adolescent responses, from both completers and non completers, included school 
commitments, not having enough time, and too much monitoring. Non completers also 
noted travel, not losing enough weight, and not liking the sessions or testing as reasons 
for non completion. The most common parental responses, from both completers and 
non completers, included not having enough time, too much monitoring, travel, and not 
enough interest and motivation from their adolescent. The percentage of completing and 
non completing adolescents and parents identifying each barrier is displayed in Table 
60. 
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Table 60: Barriers to Treatment Identified by Adolescents and Parents 
Non Completers 
 
Completers 
 
Adolescents    
Not enough time  19% School commitments 28% 
School commitments  16% Not enough time 22% 
Too much monitoring 16% Other commitments  22% 
Travel 16% Too much monitoring  11% 
Not losing enough weight 13% Not interested/motivated  11% 
Didn’t like sessions 13% Access to healthy foods 11% 
Didn’t like testing 9% Problems at home 6% 
Problems at home 6% Travel 6% 
Injured 6% Family problems 6% 
Not interested/motivated 6% Inconvenient session times 6% 
Other commitments 6% Required self-control 6% 
Not a priority 6%   
Had other assistance 6%   
Program too hard 3%   
    
Parents    
Travel 19% Not enough time 28% 
Not interested/motivated  19% Too much monitoring 28% 
Not enough time 16% Travel 17% 
Too much monitoring  13% Not interested/motivated  17% 
Not losing enough weight  9% Didn’t like testing 9% 
Parent had to do everything  9% Other commitments 6% 
Adolescent embarrassed 9%   
Problems at home 9%   
Injured 6%   
Didn’t like sessions 6%   
Didn’t like testing 6%   
Had other assistance  6%   
Holidays 3%   
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For the 73 barriers listed, parents and adolescents indicated which, if any, had 
interfered with their participation, and the extent to which identified factors had 
impacted on their participation. Adolescents [t(46) = -3.41, p = .001] and parents [t(47) 
= -3.80, p < .001] who did not complete the program reported a significantly greater 
number of barriers than those who did complete the program. As a consequence of the 
greater number of barriers, adolescents [t(44) = -3.33 p = .002 ] and parents [t(47) = 
3.36, p = .002 ] who did not complete the program reported higher overall impact 
scores. However, for both adolescents [t(46) =  -1.21, p = .233] and parents[t(47) = -
1.66, p = .103], the average level of impact for identified barriers did not differ 
significantly for completers and non-completers. Descriptive statistics are presented in 
Table 61.  
 
Table 61: Descriptive Statistics for Number and Impact of Barriers to Treatment 
 Completers Non-Completers 
 N M SD N M SD 
Adolescent       
Number of Barriers 18 8.67 4.75 31 15.58 9.43 
Overall Impact 17 8.88 5.69 31 18.24 13.63 
Mean Impact 17 0.97 0.30 31 1.09 0.37 
Parent       
Number of Barriers 17 7.24 3.67 32 14.41 7.23 
Overall Impact 17 6.94 5.55 32 16 10.33 
Mean Impact 17 0.90 0.55 32 1.15 0.46 
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CHAPTER 10 
STUDY 3: PHYSICAL CHARACTERISTICS OF TREATMENT SEEKING 
OVERWEIGHT AND OBESE ADOLESCENTS 
 
Aims 
The general aim of this study was to describe the physiological and behavioural 
characteristics of treatment seeking overweight and obese adolescents. To achieve this 
general aim, four specific aims were addressed. The first was to describe the level of 
adiposity in the treatment seeking adolescents. The second aim was to describe the 
cardiovascular fitness and resting metabolic rate of participants. The third was to 
explore the eating and physical activity habits of treatment seeking adolescents. The 
fourth aim was to compare results to available Australian guidelines.  
 
Methods 
Participants 
The sample comprised the 28 males and 35 female adolescents described in 
Chapter 9.  
 
Materials 
All adolescent participants completed a range of physiological measurements to 
assess adiposity, cardiovascular fitness and resting metabolic rate. Adolescents also 
completed a 7-day self-report food and physical activity diary and wore an 
accelerometer for the same seven days. The measures used are listed in Table 62, and a 
detailed description of each measure is provided in Chapter 9.  
 
Procedure 
Chapter 9 describes the procedures for recruiting and assessing the treatment 
seeking sample. The pre-treatment physical and behavioural assessment data, collected 
prior to treatment or group allocation, were used in the present study.  
 
 295 
 
Table 62: Summary of Physical and Behavioural Measures 
 
Anthropometric Measures 
Stadiometer 
Digital Scales 
Steel Tape Measure  
Body Composition 
LUNAR® DEXA Bone Densitometer 
 
Cardiovascular Fitness 
Laboratory-Based Cycle Ergometer Test 
Multi-Stage Shuttle Test (MSST) 
 
Resting Metabolic Rate 
Indirect Caloriometry 
 
Physical Activity 
MTI Actigraph 
Self Administered Physical Activity Checklist (SAPAC) 
 
Energy Intake and Eating Habits 
7-Day Weighed Food Diary 
Youth Behavioral Risk Survey (YBRS) – Dietary Questions 
 
Results 
Adiposity Measures 
Height, Weight and BMI 
Measured height and weight were used to calculate adolescent BMI. This 
information was also used to calculate adolescent BMI z-scores and percentiles for age 
and gender based on the United States Centres for Disease Control BMI-for-age data 
(Centres for Disease Control, 2002). Descriptive statistics for these laboratory measured 
anthropometric measures are reported in Table 63.  
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Table 63: Descriptive Statistics for Height, Weight and BMI Measures 
 Sample Males Females 
 N M SD N M SD N M SD 
  
(Min, Max) 
 
(Min, Max) 
 
(Min, Max) 
Height(m) 63 1.66 0.09 28 1.68 0.09 35 1.65 0.09 
  (1.37, 1.91)  (1.51, 1.83)  (1.37, 1.91) 
Weight(kg) 63 88.57 18.22 28 89.46 19.52 35 87.75 17.38 
  (55.00, 130.70)  (55.00, 121.50)  (58.50, 130.70) 
          
BMI(kg/m2) 63 31.82 4.65 28 31.47 4.70 35 32.13 4.63 
  (23.40, 42.70)  (23.85, 42.66)  (23.33, 40.41) 
63 2.08 0.37 28 2.17 0.36 35 2.00 0.37 BMI-for-age 
z-score  (1.12, 2.75)  (1.36, 2.75)  (1.12, 2.62) 
63 97.37 2.77 28 97.92 2.06 35 96.93 3.18 BMI-for-age 
Percentile  (86.80, 99.70)  (91.40, 91.70)  (86.80, 99.60) 
 
Comparison of weight classification based on BMI cut-offs and BMI percentiles. 
Adolescent weight status was determined using both the Australian reference 
standard BMI cut-off points (Cole et al., 2000) recommended for population and 
clinical research, and the 85th (overweight) and 95th(obese) BMI-for-age percentiles 
based on the United States CDC data (Centres for Disease Control, 2002) recommended 
for clinical practice. All treatment seeking adolescent in the study were overweight or 
obese according to both classification systems. The Australian reference standard BMI 
cut-off points resulted in more adolescents being classified as overweight and fewer 
classified as obese in comparison to the CDC percentile classification system. This data 
is summarised in Figure 20.   
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Error! Not a valid link. 
Figure 20. Adolescent weight status according to BMI cut-offs and BMI percentiles. 
 
Eighty-six percent of adolescents were consistently classified by BMI cut-off 
and BMI percentiles. As can be seen in Table 64, one participant identified as obese 
using BMI cut-off was classified as overweight by BMI percentile. However, 47% of 
those classified as overweight by BMI cut-offs were classified as obese by BMI 
percentiles. Cohen’s kappa indicated positive agreement between the two classification 
systems [ (N =63) = .53, p < .001]. 
 
Table 64: Comparison of Weight Status Classifications Based on Cut-Offs and 
Percentiles 
 BMI Percentile 
BMI Cut-Off Overweight Obese Total 
Overweight 7 8 15 
Obese 1 47 48 
Total 8 55 63 
 
Comparisons of the Australian reference standard BMI cut-off points and the US 
CDC percentiles weight categorisation systems were also conducted separately for 
males and females. The Australian reference standard BMI cut-offs resulted in more 
male and female adolescents being classified as overweight, and fewer classified as 
obese, in comparison to the CDC percentile classification system. This data is 
summarised in Figure 21.   
 
Error! Not a valid link. 
Figure 21. Adolescent weight status according to BMI cut-off and BMI percentiles for 
males and females. 
 
Crosstabulations of weight classification based on BMI cut-offs and percentiles 
were also conducted separately for males and females. Eighty-nine percent of males 
were consistently classified by BMI cut-offs and BMI percentiles. As can be seen in 
Table 65, all males identified as obese, using BMI cut-off, were similarly classified by 
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the BMI percentile. However, 50% of those classified as overweight by BMI cut-offs 
were classified as obese, by BMI percentiles. Cohen’s kappa indicated positive 
agreement between the two classification systems [(N =28) = .61, p = .001] for males. 
 
Table 65: Comparison of Weight Status Classifications Based on Cut-Offs and 
Percentiles for Males 
 BMI Percentile 
BMI Cut-Off Overweight Obese Total 
Overweight 3 3 6 
Obese 0 22 22 
Total 3 23 28 
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Eighty-three percent of females were consistently classified by BMI cut-offs and 
BMI percentiles. As can be seen in Table 66, one female identified as obese using BMI 
cut-off was classified as overweight by BMI percentile. However, 44% of those 
classified as overweight by BMI cut-offs were classified as obese by BMI percentiles. 
Cohen’s kappa indicated a strong positive agreement between the two classification 
systems for females [(N =35) = .48, p = .003)].  
 
Table 66: Comparison of Weight Status Classifications Based on Cut-Offs and 
Percentiles for Females 
 BMI Percentile 
BMI Cut-Off Overweight Obese Total 
Overweight 4 5 9 
Obese 1 25 17 
Total 5 30 35 
 
Circumference Measures 
Descriptive statistics for laboratory measured arm, hip and waist circumferences 
are reported in Table 67. While waist circumference criteria for overweight and obesity 
have been suggested  (e.g., Katzmarzyk, 2004; McCarthy et al., 2001), currently there 
are no universally accepted cut-off points for circumference measures in children and 
adolescents. Waist circumference has, however, been shown to be a useful measure of 
central obesity and metabolic risk (i.e., Maffeis et al., 2003) in adolescents and is 
recommended as an outcome measure for obesity interventions (National Health and 
Medical Research Council, 2003b). Waist circumference criteria are recommended to 
assess central adiposity in adults (National Health and Medical Research Council, 
2003a). In adults the risk of metabolic consequences is increased when waist 
circumference is greater than 94cm in men, and greater than 80cm in women, and 
substantially increased when waist circumference is greater than 102cm in men, and 
greater than 88cm in women (National Health and Medical Research Council, 2003a). 
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Table 67: Descriptive Statistics for Circumference Measures 
 Sample Males Females 
 N M SD N M SD N M SD 
  
(Min, Max) 
 
(Min, Max) 
 
(Min, Max) 
Circumference Measure (cm) 
Upper Arm(cm) 59 35.43 4.20 26 25.68 5.16 33 24.40 2.98 
  (27.15, 46.30)  (15.30, 45.10)  (20.00, 36.30) 
Forearm(cm) 59 24.97 4.10 26 35.72 4.55 33 35.20 3.96 
  (15.30, 45.10)  (27.15, 44.70)  (28.10, 46.30) 
Waist(cm) 59 92.39 10.50 26 95.27 9.96 33 90.12 10.50 
  (72.15, 111.20)  (74.90, 108.50)  (72.15, 111.20) 
Hip(cm) 59 110.11 10.05 26 109.50 10.37 33 111.38 9.77 
  (90.60, 129.60)  (90.60, 129.60)  (94.75, 128.00) 
          
Ratio Measures 
Waist-Hip  59 1.20 0.10 26 1.14 0.07 33 1.24 0.10 
  (0.97, 1.39)  (0.97, 1.29)  (0.99, 1.39) 
Waist-Height  59 1.81 0.19 26 1.77 0.15 33 1.85 0.22 
  (1.50, 2.28)  (1.51, 2.15)  (1.50, 2.28) 
 
Body Composition 
Body composition was measured for the body as a whole and for arms, legs and 
the trunk separately using Dual Energy X-Ray Absorptiometry (DEXA). Descriptive 
statistics for fat and lean mass, and percent body fat are presented in Table 68. Body 
composition measures are considered the optimal outcome measure for obesity 
interventions (National Health and Medical Research Council, 2003a, 2003b). While 
there are a variety of suggestions regarding optimal percent body fat (e.g., Williams et 
al., 1992), there are no currently accepted Australian cut-off points or recommendations 
for body composition measures for  adults (National Health and Medical Research 
Council, 2003a) or in children and adolescents (National Health and Medical Research 
Council, 2003b).  
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Table 68:  
Descriptive Statistics for Body Composition Measures 
 Sample Males Females 
 N M SD N M SD N M SD 
  (Min, Max)  (Min, Max)  (Min, Max) 
Fat Mass 
Arms 62 3.66 1.25 28 3.68 1.36 34 3.64 1.17 
  (1.42, 7.07)  (1.85, 7.07)  (1.42, 6.29) 
Legs 62 15.67 5.18 28 15.10 5.30 34 16.13 5.10 
  (7.53, 30.28)  (7.53, 30.28)  (7.83, 29.01) 
Trunk 62 18.10 5.56 28 17.35 5.28 34 18.72 5.78 
  (8.86, 31.74)  (8.87, 26.77)  (9.09, 31.74) 
Total 62 38.86 11.57 28 37.69 11.40 34 39.83 11.79 
  (19.33, 65.84)  (19.80, 63.39)  (19.33, 65.84) 
Lean Mass  
Arms 62 4.90 1.25 28 5.24 5.24 34 4.62 0.89 
  (2.26, 8.68)  (3.10, 8.68)  (2.26, 6.83) 
Legs 62 16.12 3.09 28 17.08 3.58 34 15.33 2.38 
  (9.81, 24,04)  (11.36, 24.04)  (9.81, 21.36) 
Trunk 62 21.60 4.61 28 22.22 5.54 34 21.08 3.68 
  (13.08, 32.70)  (13.81, 32.70)  (1.31, 31.19) 
Total 62 45.56 8.95 28 47.55 10.80 34 43.92 6.82 
  (27.38, 68,73)  (30.91, 68.73)  (27.38, 61.26) 
Percent Fat 
Arms 62 40.81 7.29 28 39.62 7.55 34 45.42 6.02 
  (22.6, 54.9)  (23.8, 54.9)  (28.0, 54.3) 
Legs 62 46.89 7.25 28 44.65 7.40 34 41.78 7.04 
  (29.3, 63.0)  (29.3, 63)  (22.6, 53.2) 
Trunk  44.26 5.93 28 42.84 5.81 34 48.72 6.68 
  (29.7, 53.3)  (29.7, 53.0)  (29.3, 59.6) 
Total 62 44.15 6.26 28 42.60 6.29 34 45.42 5.85 
  (28, 56.4)  (28.2, 56.4)  (29.9, 53.3) 
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Comparison of weight classification based on BMI cut-offs and BMI percentiles. 
The ability of the BMI cut-offs and BMI percentiles weight classification 
systems to accurately identify percent body fat, and hence obesity, was assessed using 2 
x 2 between subjects ANOVAs. The first factor was gender (male and female), and the 
second factor was weight category (overweight and obese).  
When BMI cut-offs were used to classify adolescents the interaction between 
gender and weight category was significant [F (1, 61) = 10.10, p = .002, partial η2 = 
.15]. Subsequent post hoc analysis using Tukey’s HSD (α = .05) revealed no difference 
in percent body fat between overweight and obese males, however, obese females had 
significantly higher percent body fat than overweight females. The main effect of 
gender [F (1, 61) = 0.03, p = .874, partial η2 < .01] was not significant. Percent body fat 
was significantly different across weight categories [F (1, 61) = 16.66, p < .001, partial 
η2 = .22] indicating that obese participants had higher percent body fat than overweight 
participants. Descriptive statistics are displayed in Table 69.  
 
Table 69: Descriptive Statistics for Percent Body Fat for Overweight and Obese 
Adolescents as Classified by BMI Cut-Offs 
 Sample Males Females 
 N M SD N M SD N M SD 
  (Min, Max)  (Min, Max)  (Min, Max) 
Overweight 14 38.83 5.05 6 41.50 4.25 8 36.83 4.88 
  (28.00, 46.90)  (37.30, 46.90)  (28.00, 43.50) 
Obese 48 45.70 5.73 22 42.90 6.79 26 48.07 3.19 
  (28.20, 56.40)  (28.20, 56.40)  (42.90, 54.30) 
 
The box and whisker plot in Figure 22 displays the percent body fat means and 
distributions for overweight and obese males and females when weight was categorised 
using BMI cut-offs. There is very little overlap in the distribution of body fat 
percentages for overweight and obese females. However, the spread of body fat 
percentages for obese males encompasses the spread of percent body fat for overweight 
males.  
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Figure 22. Percent body fat for males and females classified as overweight or obese 
using BMI cut-offs. 
 
When BMI percentiles were used to classify adolescents the interaction between 
gender and weight category was not significant [F (1, 61) = 1.09, p = .300, partial η2 = 
.02]. The main effect of gender [F (1, 61) = 0.33, p = .566, partial η2 = .01] was not 
significant. Percent body fat was significantly different across weight categories [F (1, 
61) = 6.85, p = .011, partial η2 = .01] indicating that obese participants had higher 
percent body fat than overweight participants. Descriptive statistics are displayed in 
Table 70. 
 
Table 70: Descriptive Statistics for Percent Body Fat for Overweight and Obese 
Adolescents as Classified by BMI Percentiles 
 Sample Males Females 
 N M SD N M SD N M SD 
  (Min, Max)  (Min, Max)  (Min, Max) 
Overweight 8 38.78 4.40 3 39.43 2.51 5 38.38 5.50 
  (33.80, 46.70)  (37.30, 42.20)  (33.80, 46.70) 
Obese 54 44.94 6.12 25 42.98 6.53 29 46.64 5.30 
  (28.00, 56.40)  (28.20, 56.40)  (28.00, 54.30) 
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The box and whisker plot in Figure 23 displays the percent body fat means and 
distributions for overweight and obese males and females classified used BMI-for-age 
percentiles. There is very little overlap in the distribution of body fat percentages for 
overweight and obese females. However, the spread of body fat percentages for obese 
males encompasses the spread of percent body fat for overweight males.  
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Figure 23. Percent body fat for males and females classified as overweight or obese 
using BMI percentiles. 
 
Cardiovascular Fitness 
Cardiovascular fitness (CVF) was determined using both a laboratory-based 
cycle ergometer test(American College of Sports Medicine, 1997; Drinkard et al., 2001) 
and the multi-stage shuttle test (MSST, Leger & Lambert, 1982). Descriptive statistics 
for cardiovascular fitness variables are listed in Table 71.  
The ACHPER (Australian Council for Health Physical Education and 
Recreation, 1985) recommendations for maximal oxygen uptake were used as minimal 
criteria. Cut-offs were available for 9, 12 and 15 years. Nine-year old cut-offs were used 
for participants under 12 years, 12- year old cut-offs were used for 12- to 14.9- year 
olds, and 15- year old cut-offs were used for all participants 15 years and older. While 
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47.6% of participants reached criteria for VO2 peak (mls/min), no participants reached 
criteria for VO2 peak per kilogram (mls/min/kg).  
A variety of recommendations and cut-offs exist for the MSST (Australian 
Coaching Council, 1998; Australian Council for Health Physical Education and 
Recreation, 1996; Leger & Lambert, 1982). The ACHPER recommendations were used 
in the present study as they provide a single cut point which is approximately equal to 
the minimal levels suggested in other systems (Australian Coaching Council, 1998; 
Leger & Lambert, 1982). Only one participant met the ACHPER minimum criteria for 
cardio-respiratory endurance required for health benefits (Australian Council for Health 
Physical Education and Recreation, 1996).  
 
Table 71: Descriptive Statistics for Cardiovascular Fitness 
 Sample Males Females 
 N M SD N M SD N M SD 
  (Min, Max)  (Min, Max)  (Min, Max) 
63 158.49 38.61 28 166.96 43.60 35 151.71 33.21 Peak Workload 
(Watts) 
 (75.00, 275.00)  (75.00, 275.00)  (100.00, 225.00) 
63 185.76 17.28 28 182.99 22.94 35 187.97 10.73 Peak Heart 
Rate (b/min) 
 (92.70, 213.00)  (92.70, 213.00)  (162.00, 211.00) 
63 2233.51 540.28 28 2433.14 497.57 35 2073.80 535.93 VO2 Peak 
(mls/min) (1017.00, 3656.00) (1465.00, 3334.00) (1017.00, 3656.00) 
63 25.57 6.12 28 27.72 6.02 35 23.85 5.72 VO2 
(mls/min/kg) 
 (12.58, 40.09)  (15.50, 37.73)  (12.58, 40.09) 
55 325.45 142.90 25 352.00 164.82 35 303.33 120.12 Mulitstage Fit 
Test (m) 
 
(120.00, 700.00) 
 
(120.00, 700.00) 
 
(140.00, 660.00) 
 
Resting Metabolic Rate 
Resting metabolic rate was determined using indirect caloriometry. Descriptive 
statistics for these variables are presented in Table 72. There are no accepted Australian 
cut-off points or recommendations for measures of resting energy expenditure.  
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Table 72: Descriptive Statistics for Resting Metabolic Rate 
 Sample Males Females 
 N M SD N M SD N M SD 
  (Min, Max)  (Min, Max)  (Min, Max) 
63 259.54 74.89 28 287.96 73.06 35 236.80 69.21 VO2 
(ml/min)  (134.43, 442.50)  (135.25, 439.38)  (134.43, 442.50) 
63 225.94 77.00 28 253.25 71.06 35 204.10 75.49 VCO2 
(ml/min)  (108.29, 430.38)  (112.50, 430.38)  (108.29, 399.31) 
63 0.86 0.11 28 0.88  0.09 35 0.85  0.12 RER 
 (0.64, 1.35)  (0.73, 1.22)  (0.64, 1.35) 
63 1835.89 542.42 28 2037.42 521.02 35 1674.66 510.63 REE 
(kcal/d)  (936.00, 3136,15)  (947.00, 3136.15)  (936.00, 3129.75) 
 
Physical Activity 
 Physical activity habits were measured via both self-report and direct 
measurement. Descriptive statistics for the SAPAC (Sallis et al., 1993) self-report 
measures of physical activity are listed in Table 73.  Australian physical activity 
guidelines for children and young people (Department of Health and Ageing, 2004a) 
recommend that adolescents participate in at least 60 minutes (and up to several hours) 
of moderate to vigorous physical activity per day. Only 13.3% of treatment seeking 
adolescents met this recommendation. These guidelines also recommend that 
adolescents do not spend more than 2 hours a day using electronic media for 
entertainment. Only 11.7% of treatment seeking adolescents met this recommendation. 
 
Energy Intake 
 The nutrient intake data extracted from 7-day food diaries is displayed in Table 
74. The Australian Guide to Healthy Eating (AGHE, Smith et al., 1998) recommends 
adolescents consume 8100kJ to 13500kJ of energy per day. Almost half (41.1%) of 
treatment seeking adolescents reported total energy consumptions within this range. It is 
also recommended that those attempting to lose weight consume the minimum 
recommended kilojoules; 42.6% of adolescents reported consuming more than 8100kJ.  
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Table 73: Descriptive Statistics for SAPAC Physical Activity Measures 
 Sample Males Females 
 N M SD N M SD N M SD 
  (Min, Max)  (Min, Max)  (Min, Max) 
Mean Physical Activity Time 
60 73.50 76.28 25 85.81 108.63 35 64.72 39.71 Weekdays (Mon – Fri) 
 (0.00, 544.00)  (0.00, 544.00)  (0.00, 176.00) 
60 73.26 64.14 25 88.89 87.42 35 62.09 37.89 Week  
(Mon – Sun)  (0.00, 414.29)  (0.00, 414.29)  (0.00, 177.14) 
57 67.81 57.13 23 86.85 64.44 34 54.93 48.44 Weekends (Sat & Sun) 
 (0.00, 260.00)  (0.00, 260.00)  (0.00, 180.00) 
          
Mean Moderate to Vigorous Physical Activity 
60 37.74 70.20 25 54.70 103.88 35 25.63 23.91 Weekdays 
(Mon – Fri)  (0.00, 508.00)  (0.00, 508.00)  (0.00, 99.00) 
60 34.89 57.11 25 51.11 82.97 35 23.29 21.64 Week  
(Mon – Sun)  (0.00, 388.57)  (0.00, 388.57)  (0.00, 96.43) 
57 25.48 39.54 23 36.30 49.95 34 18.16 29.21 Weekends 
(Sat & Sun)  (0.00, 180.00)  (0.00, 180.00)  (0.00, 120.00) 
          
Mean METS 
60 56.51 95.37 25 67.61 128.40 35 48.58 63.17 Weekdays  
(Mon – Fri)  (0.00, 518.40)  (0.00, 518.40)  (0.00, 199.00) 
60 54.80 77.35 25 72.07 105.64 35 42.46 46.14 Week  
(Mon – Sun)  (0.00, 390.60)  (0.00, 390.60)  (0.00, 180.00) 
57 39.30 102.74 23 64.20 149.62 34 22.45 47.58 Weekends  
(Sat & Sun)  (0.00, 576.00)  (0.00, 576.00)  (0.00, 188.50) 
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 Sample Males Females 
 N M SD N M SD N M SD 
  (Min, Max)  (Min, Max)  (Min, Max) 
Mean Weighted METS 
60 29.45 58.30 25 28.73 50.00 35 29.97 64.29 Weekdays  
(Mon – Fri)  (0.00, 300.00)  (0.00, 175.0)  (0.00, 300.0) 
60 28.72 50.44 25 31.12 51.00 35 27.01 50.70 Week  
(Mon – Sun)  (0.00, 214.29)  (0.00, 211.2)  (0.00, 214.3) 
57 21.90 89.65 23 34.40 122.51 34 13.45 39.67 Weekends  
(Sat & Sun)  (0.00, 633.60)  (0.00, 633.60)  (0.00, 198.0) 
          
Mean Sedentary Time 
60 294.86 178.88 25 294.01 196.44 35 295.46 168.19 Weekdays  
(Mon – Fri)  (6.00, 882.50)  (65.00, 882.50)  (6.00, 786.00) 
60 299.14 154.54 25 304.19 177.47 35 295.52 138.49 Week  
(Mon – Sun)  (5.00, 796.67)  (70.00, 796.70)  (5.00, 617.10) 
57 303.70 168.74 23 326.35 179.83 34 288.38 161.75 Weekends  
(Sat & Sun)  (0.00, 702.50)  (15.00, 635.00)  (0.00, 702.50) 
          
Mean Screen Time 
60 155.74 89.44 25 175.13 93.18 35 141.88 85.31 Weekdays  
(Mon – Fri)  (0.00, 402.50)  (18.00, 402.50)  (0.00, 312) 
60 174.80 97.03 25 191.49 104.83 35 162.88 90.72 Week  
(Mon – Sun)  (0.00, 452.67)  (17.10, 451.70)  (0.00, 357.14) 
57 217.31 158.33 23 225.72 169.84 34 211.62 152.41 Weekends  
(Sat & Sun)  (0.00, 612.50)  (0.00, 550.00)  (0.00, 612.50) 
          
Mean Study Time 
60 102.44 124.78 25 88.17 123.44 35 112.63 126.51 Weekdays  
(Mon – Fri)  (0.00, 450.00)  (0.00, 450.00)  (0.00, 408.00) 
60 84.28 95.21 25 76.34 100.30 35 89.95 92.47 Week  
(Mon – Sun)  (0.00 374.29)  (0.00, 374.29)  (0.00, 291.40) 
57 41.44 65.58 23 47.37 77.07 34 37.43 57.42 Weekends  
(Sat & Sun)  (0.00, 320.00)  (0.00, 320.00)  (0.00, 255.00) 
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 The AGHE also makes specific recommendations regarding the composition of 
energy intake. It is recommended that adolescents consume 18 to 19% of their total 
energy intake from protein. In the current sample 26.8% of adolescents reported 
consuming less, and 32.1% reported consuming more than recommended of their total 
energy from protein. It is also recommended that adolescents consume 34 to 35% from 
fat. In the current sample 53.6% of adolescents reported consuming less, and 30.4% 
reported consuming more, than recommended of their total energy from fat. It is 
recommended that adolescents consume 46 to 47% of their total energy intake from 
carbohydrates. In the current sample 35.7% of adolescents reported consuming less, and 
46.2% reported consuming more, than recommended of their total energy from 
carbohydrates. The guide also recommends that adolescents consume 25 to 26g of fibre 
per day, 12.6% reported consuming 25g of fibre or more. 
A number of single items examining food choices related to the AGHE are 
included in the present analysis. The frequencies with which adolescents consumed 
fruit, vegetables, milk and juice in 7 days prior to completing the survey are presented 
in Figure 24. The AGHE recommends that adolescents consume 4 to 9 serves of 
vegetables a day, only 2% of treatment seeking adolescents reported eating 4 or more 
vegetables per day. It is also recommended that adolescent consume 3 to 4 serves of 
fruit per day, only 15% of treatment seeking adolescents reported eating 3 or more fruits 
per day. The AGHE also recommends limiting juice consumption and consuming whole 
fruit instead, 20% of adolescent reported consuming juice at least once per day. It is 
recommended that adolescents consume 3 to 5 serves of dairy per day, 49% of treatment 
seeking adolescents reported drinking milk at least once per day. 
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Table 74: Descriptive Statistics for Nutrient Intake based on 7-day Food Diary 
 Sample Males Females 
 N M SD N M SD N M SD 
   (Min, Max)   (Min, Max)  (Min, Max) 
56 1767.31 713.45 24 2038.08 810.88 32 1564.23 562.06 Weight of 
Food  (718.01, 3731.63)  (724.00, 3731.63)  (718.01, 2967.97) 
56 8250.50 2379.21 24 9053.53 2253.41 32 7648.23 2324.22 Energy Intake 
(kJ) (4234.18, 15548.23) (4234.18, 12831.01) (4432.99, 15548.23) 
Protein (g) 56 78.70 23.18 24 87.88 22.30 32 71.80 21.68 
  (39.45, 150.16)  (39.45, 122.82)  (42.48, 150.16) 
Fat (g) 56 78.70 23.18 24 77.91 20.24 32 68.53 23.81 
  (39.45, 150.16)  (21.21, 110.66)  (31.00, 136.05) 
56 30.73 10.54 24 33.97 10.05 32 28.29 10.39 Saturated Fat 
(g)  (8.47, 59.66)  (8.47, 51.65)  (12.11, 59.66) 
Mono Fat (g) 56 26.13 8.42 24 27.46 7.37 32 25.13 9.12 
  (6.83, 49.70)  (6.83, 40.27)  (11.60, 49.70) 
Poly Fat (g) 56 9.58 3.62 24 9.91 3.32 32 9.33 3.86 
  (3.27, 18.21)  (3.27, 17.55)  (3.52, 18.21) 
56 233.14 86.01 24 253.84 82.67 32 217.61 86.44 Cholesterol 
(g)  (51.69, 474.17)  (51.69, 410.72)  (84.65, 474.17) 
56 244.68 79.97 24 270.21 81.55 32 225.52 74.35 Carbohydrate 
(g)  (143.16, 496.51)  (156.58, 451.13)  (143.16, 496.51) 
Sugar (g) 56 107.84 45.17 24 114.36 51.42 32 102.94 40.00 
  (36.33, 244.36)  (39.78, 221.77)  (36.33, 244.36) 
Starch (g) 56 135.34 43.35 24 154.88 39.61 32 120.69 41.37 
  (58.32, 249.37)  (97.26, 249.36)  (58.32, 249.37) 
Water (g) 56 1339.18 619.76 24 1567.95 727.18 32 1167.61 467.16 
  (407.99, 3046.52)  (407.99, 3046.52)  (437.92, 2227.17) 
Fibre (g) 56 18.18 6.15 24 19.88 4.76 32 16.91 6.81 
  (8.69, 45.23)  (10.60, 28.67)  (8.69, 45.23) 
56 48.20 5.55 24 48.33 5.73 32 48.09 5.50 % energy 
from carb.  (37.00, 62.00)  (41.00, 62.00)  (37.00, 59.00) 
56 32.96 5.10 24 32.42 4.74 32 33.38 5.39 % energy 
from fat  (19.00, 46.00)  (19.00, 19.00)  (22.00, 46.00) 
56 18.84 2.48 24 19.25 2.44 32 18.53 2.50 % energy 
from protein  (14.00, 24.00)  (14.00, 23.00)  (15.00, 24.00) 
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Figure 24. Frequency of consumption of vegetables, fruit, juice and milk. 
 
Discussion 
The general aim of this study was to describe the physiological and behavioural 
characteristics of treatment seeking overweight and obese adolescents. To achieve this 
general aim, four specific aims were addressed. The first was to describe the level of 
adiposity in the treatment seeking adolescents. The second aim was to describe the 
cardiovascular fitness and resting metabolic rate of participants. The third was to 
explore the eating and physical activity habits of treatment seeking adolescents. The 
fourth aim was to compare results to available Australian guidelines.  
All adolescents in the current study were overweight or obese according to both 
the Australian reference standard BMI cut-off points (Cole et al., 2000) recommended 
for population and clinical research, and the 85th (overweight) and 95th (obese) BMI 
percentiles, based on the United states CDC data (Centres for Disease Control, 2002), 
recommended for clinical practice. While the majority of adolescents were consistently 
classified using the two systems, use of the BMI percentiles resulted in more 
adolescents being classified as obese. Similar results were obtained for males and 
females. Previous research has demonstrated inconsistencies between the classification 
systems, particularly in population with high levels of overweight and obesity (Flegal et 
al., 2001; Wang & Wang, 2002). This discrepancy has important implications for the 
application of research findings to clinical practice as research samples selected based 
on BMI cut-offs differ from adolescents classified as overweight and obese by BMI 
percentiles for clinical purposes. Consequently, findings based on research may not be 
applicable in clinical settings. 
Further problems with the classification of weight status using BMI criteria were 
evident when examining percent body fat. Analysis indicated that while obese 
adolescents had higher percent body fat than overweight adolescents, the spread of body 
fat percentages for obese adolescents encompassed the spread of percent body fat for 
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overweight males. Similar results were evident for males with the spread of body fat 
percentages for obese males encompassing the spread of percent body fat for 
overweight males. When BMI cut-offs were used to classify weight, overweight and 
obese males did not differ in terms of percent body fat. BMI classification systems were 
a better indicator of percent body fat in females as obese females had higher percent 
body fat than overweight females. BMI is currently recommended as the most 
appropriate screening tool for overweight and obesity because it is indicative of body 
composition (National Health and Medical Research Council, 2003a). Previous studies 
have demonstrate moderate to strong correlations between BMI and more direct 
measures of body fat (Himes & Dietz, 1994; Lazarus et al., 1996; Pietrobelli et al., 
1998; Sardinha et al., 1999), leading to conclusions that BMI has good specificity with 
adequate sensitivity for use as a screening tool for excess adiposity in young people 
(Lazarus et al., 1996; Sardinha et al., 1999). However, the current findings suggest that 
BMI is not a good indicator of percent body fat in overweight adolescents, particularly 
in males. Results highlight the need for alternative mechanisms for assessing 
overweight and obesity in adolescents.  
Despite recognition that waist circumference is a useful measure of central 
obesity and metabolic risk in adolescents (Freedman, Dietz et al., 1999; Higgins et al., 
2001; Maffeis et al., 2003), the development of numerous waist circumference 
percentiles (Katzmarzyk, 2004; McCarthy et al., 2001),and recommendations that it be 
used as an outcome measure for obesity interventions, there are no guidelines for 
circumference measures in adolescents (National Health and Medical Research Council, 
2003b). Similarly, while body composition measures are considered more accurate 
indicators of adolescent adiposity and change in adolescent adiposity than BMI 
(National Health and Medical Research Council, 2003b), and previous research has 
established health related cut-off for body composition in adolescents (e.g., Higgins et 
al., 2001), there are currently no recommendations for optimal percent fat in 
adolescents. The absence of circumference and body composition recommendations is 
further evidence of the lack of research and clinical attention to adolescent overweight 
and obesity. The finding that BMI is not an accurate indicator of body composition in 
overweight and obese adolescents further highlights the need for waist circumference 
and body composition recommendations for adolescents.  Further research is required to 
establish these recommendations.  
Similarly, while fitness is recognised as a protective factor against many of the 
negative consequences of overweight and obesity (Boreham et al., 2001; Eisenmann et 
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al., 2005), there is little consensus regarding a minimum level of cardiovascular fitness 
in adolescents. Using available Australian cut-offs (Australian Council for Health 
Physical Education and Recreation, 1996) for the multistage fitness test, only one 
participant met minimal criteria for cardio-respiratory endurance required for health 
benefits. Similarly, while almost half of participants achieved the minimum peak 
oxygen uptake, once this figure was adjusted for weight, no participants met the 
minimal criteria (Australian Council for Health Physical Education and Recreation, 
1985). These results indicate that overweight and obese adolescents have very poor 
cardiovascular fitness. Given that cardiovascular fitness can protect against many of the 
negative consequences of obesity (Boreham et al., 2001; Eisenmann et al., 2005), 
interventions targeting overweight and obese adolescents should include strategies 
aimed at improving cardiovascular fitness.  
Very few participants met the Australian physical activity guidelines for 
children and young people (Department of Health and Ageing, 2004a). Only 13.3% 
achieved 60 minutes or more moderate to vigorous physical activity per day, and only 
11% spent less than two hours per day using electronic media for entertainment. Results 
are consistent with previous research demonstrating reduced physical activity increased 
sedentary time in overweight and obesity individuals (Gortmaker et al., 1996; Schulz & 
Schoeller, 1994). These habits no doubt contribute to the high level of adiposity and 
poor cardiovascular fitness evident in this sample. Given the importance of physical 
activity in preventing weight gain (Wier et al., 2001), interventions targeting overweight 
and obese adolescents should include strategies aimed at increasing sedentary time and 
increasing physical activity.  
 Energy intake results were mixed. Responses to food frequency questions 
indicated that very few adolescents were consuming the recommended servings (Smith 
et al., 1998) of fruit, vegetables and dairy. Analysis of 7-day food diaries indicated that 
the majority of adolescents were not consuming the minimum recommended kilojoules. 
This findings is consistent with previous research which has typically failed to find 
increased energy intake in overweight and obese individuals (Tataranni & Ravussin, 
2002). The finding that energy expenditure is typically higher in overweight and obese 
individuals (Black et al., 1996; Prentice et al., 1996), and the knowledge that energy 
intake must equal energy expenditure for weight maintenance and exceed energy 
expenditure for weight gain, suggests that energy intake must be higher in overweight 
and obese individuals (Tataranni & Ravussin, 2002). This discrepancy is attributed to 
underreporting of energy intake by overweight and obese individuals. Research has 
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indicated that overweight and obese individuals only 50 to 65% of their intake under 
report their energy intake (Lichtman et al., 1992). Thus, the finding that adolescents in 
the present study typically reported energy intake within or below recommended levels 
is likely the report of underreporting of energy intake. Parents and adolescents reported 
difficulty completing the 7-day weighed food diaries and results suggest that some 
intake was omitted from food diaries.  
 
Methodological Considerations 
Several methodological issues should be considered when interpreting the 
findings of the current study. All participants in the current study had enrolled in a 
weight loss intervention, thus it is likely that they differed from the larger population of 
overweight and obese adolescents. For example those seeking treatment would be 
expected to be more concerned about their weight status, and more ready to change than 
non-treatment seeking overweight and obese adolescents (Wadden et al., 2002). Yhe 
sample was recruited via advertisement and information in the media, newsletters, 
health and community centres. It is possible that families self-referring to a free 
university based treatment program with a strong research focus differ from those 
typically presenting for treatment in other medical or community settings (Kazdin, 
1993). Consequently results of the present study may not generalise to overweight and 
obese adolescent in the population or to those seeking treatment in other settings.  
There were a number of other methodological issues associated with the 
measurement of fitness and behaviour in the current study. Many participants were 
reluctant to complete the MSST and reported negative experiences associated with the 
use of the MSST at school. This may have impacted on the motivation of participants to 
exert maximal effort. Similarly, the exercise physiologist conducting the laboratory-
based cycle ergometer test noted that participants typically stopped due to discomfort 
rather than as a result of reaching their peak oxygen uptake. This is consistent with 
previous research indicating that overweight and obese adolescents reach their maximal 
heart rate in assessments or achieve optimal heart rates during prescribed exercise 
(Gutin et al., 2002; Lazzer et al., 2005). Thus, motivation and comfort may have 
influenced the accuracy and validity of fitness assessments. Further research is required 
to develop fitness measures more appropriate for this sample.  
While previous research has established the adequacy of self-monitoring, the 
current results suggest that alternative to paper and pencil self-monitoring techniques 
may be necessary to improve measurement of eating and activity behaviours. Parents 
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and adolescents reported difficulty completing the 7-day weighed food diaries and 
results suggest that some intake was omitted from food diaries. Future studies should 
consider other strategies, such as provision of more detailed directions and regular 
reminder phone calls during the monitoring period, to improve participant compliance 
and the accuracy of monitoring data.  
 
Implications for Clinical Practice 
Notwithstanding the methodological limitations, the findings of the present 
study have a number of important implications for the treatment of obesity. While both 
overweight and obese adolescents were sought for the current study the majority of 
participants were obese. The prevalence of overweight is far higher than the prevalence 
of obesity in the general population (Cameron et al., 2003; Magarey, Daniels, & 
Boulton, 2001b). Thus, a higher proportion of overweight adolescents might have been 
expected in the current study. The limited number of overweight participants may be the 
result of a failure of adolescents, parents and professionals to identify excess weight in 
overweight adolescents, or an absence of negative consequences of excess weight in 
overweight adolescents, and thus little motivation to seek treatment (Becker & 
Rosenstock, 1984). It may be that excess weight is not identified, and/or does not have 
immediate negative consequences until adolescents are obese. Anecdotal evidence also 
suggests that concerns about eating disorders deter parents from seeking weight loss 
intervention for their overweight adolescents until excess weight is extreme. These 
barriers to treatment will need to be identified and addressed if future prevention and 
intervention efforts target overweight, not just obese adolescents.  
There are numerous reasons to believe that it may be beneficial to offer weight 
loss interventions to overweight, not just obese, adolescents. Adolescent overweight is 
likely to track into adult overweight and obesity (Whitaker et al., 1997). Results of the 
current study suggest that both overweight and obesity adolescents have poor eating and 
physical activity habits and low cardiovascular fitness. Also, previous research has 
shown that highest previous body weight is predictive of treatment outcomes and 
participants entering treatment at a higher weight are less likely to succeed in weight 
loss interventions (Byrne et al., 2003). Thus, treatment of overweight in adolescents 
may be an effective indicated prevention strategy for obesity in adulthood.  
The inconsistencies between BMI cut-offs (Cole et al., 2000) and percentiles 
(Centres for Disease Control, 2002) pose a problem for the relevance of research 
findings to clinical practice. Discrepancies between the classification have important 
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implications for the application of research findings to clinical practice as research 
samples selected based on BMI cut-offs differ from adolescents classified as overweight 
and obese by BMI percentiles for clinical purposes. Clinicians should be mindful of this 
inconsistency as findings based on research may not be applicable in clinical settings. 
The limitations associated with the use of BMI criteria for weight status 
demonstrate the need for other indicators of excess weight in adolescents. Guidelines 
and criteria are required to inform clinicians of the optimal waist circumference and 
body composition ranges for adolescents. In the absence of these guidelines clinicians 
should use these alternate measures of obesity as indicators of change in weight 
management interventions. Further research is required to provide clinicians with 
information on how best to use these measures in clinical practice. 
Result of the present study highlight the need for the promotion of increased 
physical activity, reduced sedentary time, and improved fitness in overweight and obese 
adolescents. An alarmingly small number of participants met physical activity 
recommendations and only one participant achieved a healthy level of cardiovascular 
fitness. This finding suggests that both intervention and prevention efforts should focus 
on improving physical activity and fitness in adolescents. Further research is required to 
determine effective strategies for achieving this goal.  
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Conclusions 
This study explored the physical and behavioural characteristics of overweight 
and obese adolescents. Findings highlighted a number of concerns with current BMI 
based weight classification systems. Firstly, current Australian recommendations for 
research (Cole et al., 2000) and clinical practice (Centres for Disease Control, 2002) do 
not consistently classify adolescents. Secondly, weight classification based on BMI 
appears to be a poor indicator of percent body fat, particularly in males. Given the 
limitations associated with BMI based weight classification it is concerning that 
recommendations for healthy waist circumference and percent fat ranges in adolescents 
do not exist. Results of the present study also highlight the low levels of physical 
activity, and the high levels of sedentary behaviour, and extremely poor cardiovascular 
fitness in overweight and obese adolescents.  
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CHAPTER 11  
STUDY 4: PSYCHOSOCIAL CHARACTERISTICS OF TREATMENT SEEKING 
ADOLESCENTS 
 
Aims 
This study aimed to explore the psychosocial characteristics of treatment 
seeking overweight and obese adolescents and their parents. The first aim of the study 
was to compare the psychosocial characteristics of treatment seeking adolescents to 
those of normal weight and overweight adolescents from a community sample. The 
second aim of the study was to compare the psychosocial characteristics of the parents 
of treatment seeking adolescents to those of the parents of normal weight and 
overweight adolescents from a community sample. A range of psychosocial factors 
including weight perceptions, body dissatisfaction, weight concerns, psychopathology 
and psychosocial functioning were included in an attempt to redress the dearth of 
information regarding the relationship between psychosocial factors and body weight in 
treatment seeking overweight and obese adolescents and their parents. 
 
Methods 
Participants 
The treatment seeking sample comprised the 28 males and 35 female 
adolescents, and their parents, described in Chapter 9. The community sample 
comprised the 69 male and 92 female adolescents, and their parent, described in Chapter 
7. A table summarising demographic information of the treatment seeking and 
community samples is included as Appendix AC.  
 
Materials 
All adolescent and parent participants, from both the treatment seeking and 
community sample, completed a survey booklet measuring demographic information, 
knowledge and beliefs about excess weight, body image and dissatisfaction, 
psychopathology and psychosocial functioning. The adolescent completed measures 
used are listed in Table 75 and parent completed measures are listed in Table 76, a 
detailed description of each survey is provided in Chapter 7.  
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Table 75: Summary of Adolescent Completed Measures 
 
Background/Demographics 
Adolescent Health and Weight History Survey (AHWHS) 
Psychosocial Functioning 
Rosenberg Self-esteem Scale (RSE) 
Perceived Social Support Scale (PSS) 
Family and Friend Influence on Health Behaviour Scale – Adolescent Version 
(FFIHB) 
Psychopathology 
Depression Anxiety Stress Scale (DASS) 
Adolescent Dieting Scale (ADS) 
Family Functioning 
Parent-Adolescent Communication -Adolescent Scale (PACS) 
Family Problem Solving Communication Index – Adolescent Scale (FPSC) 
 
 
Table 76: Summary of Parent Completed Measures 
 
Background/Demographics 
Parent Health and Weight History Survey (PHWHS) 
Psychosocial Functioning 
Rosenberg Self-esteem Scale (RSE) 
Psychopathology 
Depression Anxiety Stress Scale (DASS) 
Family Functioning 
Parent-Adolescent Communication - Parent Scale (PACS) 
Family Problem Solving Communication Index – Parent Scale (FPSC) 
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Procedure 
Chapter 9 describes the procedures for recruiting and assessing the treatment 
seeking sample. The pre treatment survey data, collected prior to group allocation or 
treatment, was used in the present study. Comparison data were obtained from the 
community sample as described in Chapter 7.  
 
Results 
Data were analysed using SPSS 13. Testing for the assumption of normality 
indicated that some measures were approximately normally distributed while others had 
a notable skew. Transformations were conducted when indicated; however they resulted 
in only minor improvements in the normality of distributions. Therefore to aid in 
interpretation, and given a general robustness to violations of normality in large 
samples, an apriori decision was made to use untransformed variables in all analysis and 
interpretation. In the results section all adolescent reported data are described first 
followed by all parent reported data. In the discussion that follows, adolescent and 
parent reported data are combined to provide an integrated discussion of parent and 
adolescent results for each area of interest. 
This treatment seeking sample of adolescents and their parents (described in 
Chapter 9) was compared to normal weight and overweight adolescents community 
sample of adolescents and their parents (described in Chapter 7). Data were analysed 
using a series of 2 x 3 between-subjects ANOVAs. Multivariate analyses were used to 
minimise Type 1 error resulting from multiple comparisons whenever possible. Given 
that the study was exploratory in nature and aimed to identify variables of interest for 
future study, adjustments to alpha levels were not made to control for the inflation in the 
risk of Type 1 error resulting from multiple comparisons.  
The first factor group (normal, overweight, treatment) consisted of normal 
weight (normal) and overweight/obese adolescents (overweight) from the community 
sample, and overweight and obese treatment seeking adolescents (treatment). The 
second factor was gender (male, female). The main effect of group was of interest so the 
treatment seeking sample could be compared to normal and overweight adolescents 
from the community. The interactions effect was also of interest so that differential 
effects of gender on group effects could be explored. The main effect of gender was not 
of interest in the present study, therefore univariate effects of gender were not 
discussed. Where non-parametric tests were required, the Kruskal-Wallis test was used 
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to detect overall effects, and the Mann-Whitney test was used for subsequent post-hoc 
analysis. These analyses were conducted for the sample as a whole, and for males and 
females separately.  
 
Adolescent Reported Data 
Weight status and weight perceptions of the treatment seeking sample are 
described, these data are then compared to that of the community sample. 
 
Weight Status 
Self-reported height and weight were used to calculate the body mass index 
(BMI) of treatment seeking adolescents so that comparisons could be made to the 
community sample. Fourteen adolescents (22%) did not provide weight information and 
18 (29%) did not provide height information. Therefore, adolescent BMI could not be 
calculated for 21 (33%) treatment seeking adolescent participants. Parent and adolescent 
reports of height [r (N = 37) = .99, p < .001], and weight [r (N = 40) = .99, p < .001] 
were strongly correlated. Therefore, if the adolescent had not reported height and weight 
information, and parent reports of adolescent height and weight were available, parent 
reports were used in BMI calculations. When parent data was used to substitute 
adolescent missing data BMI could be calculated for 79% of adolescents. This 
information was also used to calculate adolescent BMI-for-age z-scores and BMI 
percentiles for age and gender based on the United States of America (USA) Centres for 
Disease Control (CDC) BMI-for-age data (Centres for Disease Control, 2002). 
Descriptive statistics for these anthropometric measures are reported in Table 77.   
A 2 x 3 between-subjects ANOVA was conducted to examine differences in 
BMI-for-age z-scores between males and females and across the adolescent groups. The 
interaction between gender and group was not significant [F (2, 190) = 0.63, p = .534, 
partial η2 = .01]. The main effect of gender [F (1, 190) = 1.18, p = .279, partial η2 = .01] 
was also non-significant. BMI-for-age z-scores was significantly different across groups 
[F (2, 190) = 267.42, p < .001, partial η2 = .75]. Subsequent post hoc analysis using 
Tukey’s HSD (α = .05) revealed significant differences between all three groups. This 
indicates that the overweight treatment seeking sample had higher BMI-for-age z-
scores, and were therefore more overweight, than both the normal and overweight 
community samples.  
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Table 77: Descriptive Statistics for Self-Reported Anthropometric Measures 
 Sample Males Females 
 N M SD N M SD N M SD 
  (Min, Max)  (Min, Max)  (Min, Max) 
Height (m) 53 1.66 0.11 24 1.68 0.11 29 1.64 0.11 
  (1.35, 1.93)  (1.50, 1.87)  (1.35, 1.93) 
Weight (kg) 55 85.54 18.69 25 87.04 19.64 30 84.30 18.09 
  (53.00, 131.50)  (54, 121.50)  (58.0, 131.5) 
          
BMI (kg/m2) 50 30.96 4.51 24 30.99 4.38 26 30.92 4.72 
  (23.53, 42.10)  (24.02, 42.10)  (23.53, 40.62) 
50 2.00 0.39 24 2.13 0.38 26 1.89 0.37 BMI  
z-score  (1.14, 2.73)  (1.14, 2.73)  (1.15, 2.50) 
BMI 
percentile 
50 96.87 4.52 24 95.58 3.04 26 96.22 3.01 
  (87.20, 99.70)  (87.20, 99.70)  (87.50, 99.40) 
 
The weight status of treatment seeking adolescents was determined using the 
Australian reference standard BMI cut-off points (Cole et al., 2000). The majority of 
treatment seeking adolescents reported that they were obese (69%), and 31% were 
overweight. Approximately equal numbers of males and females were in each weight 
category. This data is displayed in Figure 25. A comparison of weight status 
classification systems was not conducted in the present study as this was done using 
measured height and weight, in Study 4 as outlined in Chapter 11.   
 
Weight Perceptions 
Adolescents classified their own weight status using a 4-point Likert scale. The 
majority of treatment seeking adolescents classified themselves as overweight (77%), 
one adolescent indicated that they were normal weight, and 22% believed they were 
obese. A higher percentage of females reported that they were obese while a higher 
percentage of males reported that they were overweight. This data is summarised in 
Figure 26. There was positive relationship between BMI-for-age z-score and weight 
perception for the treatment seeking sample as a whole [r (N = 48) = .38, p = .008], and 
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for males [r (N = 23) = .49, p = .019] but not for females [r (N = 25) = .07, p = .067]. 
This indicated that treatment seeking adolescents with a higher BMI-for-age z-score 
perceived themselves as heavier.  
 
Error! Not a valid link. 
Figure 25. Treatment seeking adolescents’ weight status based on BMI cut-offs. 
 
Kruskal Wallis tests indicated that treatment seeking adolescents differed 
significantly from community samples of normal or overweight adolescents in terms of 
their perceptions of their own weight. Treatment seeking adolescents were most likely, 
and normal weight adolescents were least likely to indicate that they were overweight or 
obese. This was true for the sample as a whole [χ2 (2, N = 199) = 115.85, p < .001; 
normal U = 305.50, z (161) = -10.56, p <.001; overweight U = 518.00, z (98) = -5.42, p 
<.001], and for males [χ2 (2, N = 84) = 57.86, p < .001; normal U <.01, z (64) = -.74, p 
<.001; overweight U = 86.50, z (46) = -4.26, p <.001] and females separately [χ2 (2, N = 
115) = 62.70, p < .001; normal U = 173.50, z (97) = -7.57, p <.001; overweight U = 
178.00, z (52) = -3.17, p = .002]. 
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Error! Not a valid link. 
Figure 26. Treatment seeking adolescents’ weight classification based on self 
perception. 
 
Adolescents’ perceived weight status was compared to their weight status based 
on BMI cut-offs. Only 48% of treatment seeking adolescents were able to correctly 
classify their own weight. As can be seen in Table 78, one overweight adolescent 
incorrectly classified themselves as normal weight and one as obese, the remainder 
correctly classified themselves as overweight. In contrast, only 32% of obese 
adolescents correctly classified themselves. The majority of obese adolescents (68%) 
reported they were overweight. Because one overweight adolescent classified 
themselves as normal weight, and none were normal weight according to BMI cut-offs, 
Cohen’s kappa could not be calculated. 
 
Table 78: Comparison of Weight Status Classifications Based on Cut-Offs and Self 
Perception 
 Self Perception 
BMI Cut-Offs Normal Overweight Obese Total 
Overweight 1 13 1 15 
Obese 0 23 11 34 
Total 1 36 12 49 
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Crosstabulations were also conducted separately for males and females. Only 
43% of males were able to correctly classify their own weight. As can be seen in Table 
79, the majority of overweight males (83%) correctly classified themselves as 
overweight with only one overweight male indicating that he was obese. In contrast, 
only 29% of obese males correctly classified themselves. The majority (71%) believed 
they were overweight. Cohen’s kappa indicated no significant agreement between the 
two classification systems ((N =22) = .05, p = .678).  
 
Table 79: Comparison of Weight Status Classifications Based on Cut-Offs and Self 
Perception for Males 
 Self Perception 
BMI Cut-Offs Overweight Obese Total 
Overweight 5 1 6 
Obese 12 5 17 
Total 17 6 23 
 
Only 54% of females were able to correctly classify their own weight. As can be 
seen in Table 80, one overweight female incorrectly classified herself as normal weight, 
the remainder correctly classified themselves as overweight. In contrast, only 35% of 
obese females correctly classified themselves, the majority of obese females (65%) 
believed they were overweight. Because one overweight female classified herself as 
normal weight, and none were normal weight according to BMI cut-offs, Cohen’s kappa 
could not be calculated.  
 
Table 80: Comparison of Weight Status Classifications Based on Cut-Offs and Self 
Perception for Females 
 Self Perception 
BMI Cut-Offs Normal Overweight Obese Total 
Overweight 1 8 0 9 
Obese 0 11 6 17 
Total 1 19 6 26 
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Participants were also asked to indicate whether they were overweight at other 
periods of their lives. Seventy-four percent of treatment seeking adolescents reported 
that they had been overweight during an earlier life stage. Ten percent of treatment 
seeking adolescents indicated that they were overweight as an infant, 21% as a young 
child and 73% as an older child. Kruskal Wallis tests indicated that treatment seeking 
adolescents differed significantly from community samples in terms of weight status 
during earlier life periods. This was true for the sample as a whole [χ2 (2, N = 193) = 
30.47, p < .001], and for males [χ2 (2, N = 80) = 15.88, p < .001] and females [χ2 (2, N 
= 113) = 18.53, p < .001] separately.  
Subsequent post hoc analysis indicated that for the sample as a whole treatment 
seeking adolescents differed from both normal [U = 1517.00, z (155) = -5.27, p <.001] 
and overweight adolescents [U = 887.00, z (98) = -1.37, p = .001]. However, the 
treatment seeking group differed from the normal weight adolescents only when males 
[normal U = 237.00, z (64) = -3.45, p = .001; overweight U = 218.00, z (42) = -.06, p = 
.953] and females [normal U = 541.50, z (32) = -7.57, p <.001; overweight U = 221.00, 
z (50) = -1.83, p =.067] were considered separately.  
The presence of overweight in infancy did not differ between groups for the 
sample [χ2 (2, N = 185) = 4.97, p = .083] or for males [χ2 (2, N = 75) = 0.37, p = .830] 
and females [χ2 (2, N = 110) = 5.34, p = .069] separately. Reports of being overweight 
as young children differed significantly for the sample as a whole [χ2 (2, N = 185) = 
7.87, p = .020] but not for males [χ2 (2, N = 75) = 2.80, p = .247] and females [χ2 (2, N 
= 110) = 5.04, p = .080] separately. Subsequent post hoc analysis indicated that 
treatment seeking adolescents differed from normal weight [U = 2068.00, z (148) = -
2.46, p = .014] but not from overweight adolescent [U = 881.00, z (85) = -0.88, p 
=.930]. 
Treatment seeking adolescents were most likely, and normal weight adolescents 
least likely, to have been overweight as older children. This was true for the sample as a 
whole [χ2 (2, N = 185) = 56.46, p < .001; normal U = 938.00, z (148) = -7.43, p <.001; 
overweight U = 480.50, z (85) = -2.80, p <.001] and for males [χ2 (2, N = 75) = 37.04, p 
< .001; normal U = 75.00, z (56) = -5.88, p <.001; overweight U = 64.50, z (37) = -
3.737, p <.001] and females [χ2 (2, N = 110) = 23.24, p < .001; normal U = 460.00, z 
(92) = -4.82, p <.001; overweight U = 180.00, z (48) = -2.22, p = 0.26] separately.  
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These results indicate that treatment seeking adolescents were more likely to 
have been overweight in earlier life stages, particularly during late childhood, than 
normal weight and overweight adolescents from a community sample.  
 
Body Image 
Adolescents were also asked to report what they would like to weigh, and the 
weight they believed their doctor, family, and friends would like them to be. A 2 x 3 
between-subjects MANOVA was conducted to assess the differences in body weight 
ideals across the adolescent groups. The interaction between the two factors was not 
significant [Wilks’ λ = .90 F (8, 208) = 1.45, p = .177, partial η2 = .05]. The effect of 
gender was significant [Wilks’ λ = .62, F (4, 104) = 15.72, p < .001, partial η2 = .38] 
indicating that females desired lower body weights than males. There was no significant 
effect for group [Wilks’ λ = .93, F (8, 208) = 0.96, p = .470, partial η2 = .04].  These 
findings indicate that treatment seeking adolescents did not differ from community 
samples of normal or overweight adolescents in terms of ideal weights. Descriptive 
statistics are included in Table 81. 
The differences between current and ideal weights were also calculated. A 2 x 3 
between-subjects MANOVA was conducted to assess the differences in current ideal 
discrepancies across the adolescent groups. The interaction between the two factors was 
not significant [Wilks’ λ = .86, F (8, 204) = 1.94, p = .056, partial η = .07]. The effects 
of gender [Wilks’ λ = .67, F (4, 102) = 12.35, p < .001, partial η2 = .33] was significant 
indicating that females reported greater current-ideal discrepancies than males. The 
effect group [Wilks’ λ = .32, F (8, 204) = 19.83, p < .001, partial η2 = .44] was also 
significant. Follow-up univariate analysis indicated significant groups effects for 
discrepancies between current and self ideal [F(2, 110) = 103.00, p < .001, partial η2 = 
 .66], doctor ideal [F(2, 110) = 95.65, p < .001, partial η2 =  .65], family ideal [F(2, 
110) = 79.00, p < .001, partial η2 =  .60], and friend ideal [F(2, 110) = 37.10, p < .001, 
partial η2 =  .41]. Subsequent post hoc analysis using Tukey’s HSD (α = .05), revealed 
significant differences between all three groups for all four ideal weight discrepancies. 
Normal weight participants reported the smallest current-ideal weight discrepancies 
while treatment seeking adolescents reported the largest current-ideal weight 
discrepancies. These findings indicate that treatment seeking adolescents have greater 
current-ideal weight discrepancies than normal weight or overweight adolescents from a 
community sample. Descriptive statistics are included in Table 82. 
 328 
 
Table 81: Descriptive Statistics for Ideal Body Weight Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Self          
Normal 65 59.93 10.82 24 69.42 11.12 41 54.39 5.54 
Overweight 24 64.96 13.64 12 74.54 11.60 12 55.38 7.35 
Treatment 24 61.94 14.91 10 67.65 12.96 14 57.86 15.31 
Doctor          
Normal 65 61.83 10.49 24 69.38 11.88 41 57.42 6.39 
Overweight 24 65.75 11.39 12 72.58 10.07 12 58.92 8.24 
Treatment 24 65.52 14.68 10 68.75 12.82 14 59.78 15.21 
Family          
Normal 65 61.43 10.32 24 69.00 11.86 41 57.00 5.92 
Overweight 24 65.88 12.16 12 73.42 11.29 12 58.33 7.58 
Treatment 24 64.48 14.53 10 68.30 12.66 14 61.75 15.60 
Friends          
Normal 65 59.11 12.69 24 65.17 18.03 41 55.56 6.00 
Overweight 24 66.40 11.58 12 73.75 10.15 12 59.04 7.71 
Treatment 24 66.40 11.58 10 68.30 12.12 14 56.61 14.73 
 
Adolescents were also asked to select the silhouette that best represented what 
they would like their shape to be, and what they believed their doctor, family, and 
friends would like their body shape to be.  A 2 x 3 between-subjects MANOVA was 
conducted to assess the differences in body shape ideals across the adolescent groups. 
The interaction between the two factors was not significant [Wilks’ λ = .98, F (8, 294) = 
0.36, p = .94, partial η2 = .010]. The effect of gender [Wilks’ λ = .86, F (4, 147) = 5.82, 
p < .001, partial η2 = .14] was significant indicating that females had smaller body 
shape ideals than males. The effect of group [Wilks’ λ = .81, F (8, 294) = 4.69, p < 
.001, partial η2 = .11] was also significant. Follow-up univariate analysis indicated 
significant group effects for self ideal [F(2, 155) = 10.67, p < .001, partial η2 =  .13], 
family ideal [F(2, 155) = 3.38, p = .037, partial η2 =  .04], and friend ideal [F(2, 155) = 
8.56, p < .001, partial η2 =  .10] but not for doctor ideal [F(2, 155) = 2.83, p = .062, 
partial η2 =  .04] body shapes. Subsequent post hoc analysis using Tukey’s HSD (α = 
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.05) revealed that for self and friend ideals normal weight adolescents selected a 
significantly smaller body shape ideal than overweight or treatment seeking adolescents. 
For family ideals normal weight adolescents selected a significantly smaller body shape 
ideal than treatment seeking adolescents. No other differences were significant. These 
findings indicate that treatment seeking adolescents have larger body shape ideals than 
normal weight adolescents from a community sample. Descriptive statistics are included 
in Table 83. 
 
Table 82: Descriptive Statistics for Current-Ideal Body Weight Discrepancies 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Self          
Normal 65 -1.70 3.73 24 1.38 3.20 41 -3.5 2.72 
Overweight 24 -10.22 9.71 12 -5.33 6.52 12 -15.11 10.12 
Treatment 22 -24.56 11.72 10 -18.89 11.38 12 -29.56 11.72 
Doctor          
Normal 65 0.19 3.65 24 1.33 3.02 41 -0.47 3.86 
Overweight 24 -9.43 8.60 12 -7.29 8.79 12 -11.57 8.20 
Treatment 22 -23.18 11.96 10 -17.79 11.37 12 -27.67 10.90 
Family          
Normal 65 -0.21 3.02 24 0.96 2.61 41 -0.89 3.06 
Overweight 24 -9.30 10.92 12 -12.15 12.48 12 -6.46 8.70 
Treatment 22 -22.25 10.92 12 -18.24 11.10 12 -22.25 10.92 
Friends          
Normal 65 -2.53 9.96 24 -2.88 15.90 41 -2.33 3.63 
Overweight 24 -8.78 8.38 12 -6.13 7.79 12 -11.44 8.42 
Treatment 22 -25.06 12.71 10 -18.24 12.45 12 -30.75 12.43 
 
A 2 x 3 between-subjects MANOVA was conducted to assess the differences in 
body shape current-ideals discrepancies across the adolescent groups. The interaction 
between the two factors was not significant [Wilks’ λ = .98, F (8, 294) = 0.33, p = .954, 
partial η2 = .01]. The main effects of gender [Wilks’ λ = .91, F (4, 147) = 3.49, p = 
.009, partial η2 = .10] was significant indicating that females had greater current-ideal 
body shape discrepancies than males. The effect of group [Wilks’ λ = .518, F (8, 294) = 
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14.30, p < .001, partial η2 = .28] was also significant. Follow-up univariate analysis 
indicated significant groups effects for ideal body shapes according to the self [F(2, 
155) = 29.02, p < .001, partial η2 =  .28], doctor [F(2, 155) = 44.96, p < .001, partial η2 
=  .38], family[F(2, 155) = 49.85, p < .001, partial η2 =  .40] and friends [F(2, 155) = 
31.39, p < .001, partial η2 =  .385]. Subsequent post hoc tests using Tukey’s HSD 
procedure (α = .05) indicated that normal weight adolescents had significantly smaller 
current-ideal body shape discrepancies than the other adolescent groups, while 
treatment seeking adolescents had significantly larger current-ideal body shape 
discrepancies than the other adolescent groups. These findings indicate that treatment 
seeking adolescents have larger current-ideal body shape discrepancies than normal 
weight or overweight adolescents from a community sample. Descriptive statistics are 
included in Table 84. 
 
Table 83: Descriptive Statistics for Ideal Body Shape Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Self          
Normal 90 11.79 1.26 32 12.31 0.86 58 11.50 1.35 
Overweight 35 12.47 0.90 18 12.75 0.85 17 12.18 0.88 
Treatment 32 13.03 1.14 19 13.39 0.94 13 12.50 1.24 
Doctor          
Normal 90 12.30 1.29 32 12.56 0.91 58 12.16 1.45 
Overweight 35 12.76 0.97 18 12.69 0.86 17 12.76 0.97 
Treatment 32 12.95 1.08 19 13.25 0.91 13 12..54 1.20 
Family          
Normal 90 12.21 1.56 32 12.56 0.88 58 12.02 1.81 
Overweight 35 12.60 0.98 18 12.61 0.85 17 12.59 1.12 
Treatment 31 13.08 1.06 18 13.36 0.97 13 12.69 1.10 
Friends          
Normal 90 11.98 1.36 32 12.47 0.98 58 11.71 1.46 
Overweight 35 12.97 1.36 18 13.11 1.49 17 12.82 1.24 
Treatment 32 13.05 1.14 19 13.45 0.93 13 12.46 1.20 
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Body Dissatisfaction, Weight Loss Attempts and Impact of Weight 
The present study included a number of single items measuring weight loss 
attempts, preoccupation with weight, weight dissatisfaction, dieting and weight 
concerns. Ninety-two percent of treatment seeking adolescents indicated that they had a 
weight problem, 81% reported that they were dissatisfied with their weight and 98% 
indicated that they would like to weigh something different. All treatment seeking 
adolescents reported that they were bothered by their weight ‘some’ or ‘a lot’, 58%  
reported that they thought about their weight ‘always’ or ‘often’. Eighty-one percent of 
treatment seeking adolescents indicated that they had tried to lose weight, 16% 
indicated that they were usually or always dieting, and 58% indicated that they were 
sometimes dieting.  
 
Table 84: Descriptive Statistics for Current-Ideal Body Shape Discrepancies 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Self          
Normal 90 -0.32 1.96 32 0.19 0.69 58 -0.59 2.34 
Overweight 35 -1.19 1.24 18 -0.75 1.35 17 -1.65 0.93 
Treatment 31 -2.85 1.14 18 -2.78 1.07 13 -2.85 1.14 
Doctor          
Normal 90 0.19 1.85 32 0.44 0.67 58 0.06 2.25 
Overweight 35 -0.93 1.04 18 -0.81 1.23 17 -1.06 0.83 
Treatment 31 -2.94 1.14 18 -2.94 0.94 13 -2.92 1.41 
Family          
Normal 90 0.11 1.51 32 0.44 0.72 58 -0.08 1.79 
Overweight 35 -1.06 1.39 18 -0.89 1.23 17 -1.24 1.56 
Treatment 31 -2.81 1.15 18 -2.83 1.10 18 -2.76 1.27 
Friends          
Normal 90 -0.13 1.82 32 0.34 0.75 58 -0.39 2.14 
Overweight 35 -0.69 1.73 18 -0.39 1.82 17 -1.00 1.62 
Treatment 31 -2.84 1.30 18 -2.72 1.19 13 -3.00 1.47 
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Questions were answered using a Likert scale so non parametric analyses were 
used to assess group differences. Kruskal Wallis tests indicated that treatment seeking 
adolescents differed significantly from community samples of normal or overweight 
adolescents. Treatment seeking adolescents reported greater weight dissatisfaction than 
both normal weight and overweight adolescents in terms of physical health [χ2 (2, N = 
202) = 39.09, p < .001; normal U = 1491.50, z (164) = -6.05, p <.001; overweight U = 
817.50, z (101) = -2.80, p =.005], weight dissatisfaction [χ2 (2, N = 189) = 19.91, p < 
.001; normal U = 1618.00, z (152) = -4.44, p <.001; overweight U = 757.00, z (89) = -
2.19, p =.028], frequency of thoughts about weight [χ2 (2, N = 202) = 25.20, p < .001; 
normal U = 1758.50, z (163) = -4.97, p <.001; overweight U = 846.50, z (101) = -2.71, p 
= .007], previous weight loss attempts [χ2 (2, N = 203) = 25.72, p < .001; normal U = 
1897.50, z (164) = -5.05, p < .001; overweight U = 864.00, z (102) = -3.15, p =.002], 
frequency of dieting [χ2 (2, N = 184) = 14.25, p = .001; normal U = 1805.00, z (149) = -
3.75, p <.001; overweight U = 825.50, z (97) = -2.13, p =.033], the desire to weigh 
something different [χ2 (2, N = 87) = 55.06, p < .001, normal U = 98.00, z (78) = -7.53, 
p <.001; overweight U = 152.00, z (68) = -4.54, p <.001] and the presence of a weight 
problem [χ2 (2, N = 199) = 87.53, p < .001, normal U = 746.50, z (160) = -9.34, p 
<.001; overweight U = 633.00, z (102) = -5.37, p <.001] 
The treatment seeking adolescents were more likely than the normal weight 
adolescents to report the presence of health problems [χ2 (2, N = 201) = 8.26, p = .016; 
normal U = 2.478.50, z (162) = -2.70, p =.007; overweight U = 965.50, z (100) = -1.96, 
p =.050], however they did not differ from the overweight adolescents. Treatment 
seeking adolescents did not differ significantly from overweight or normal weight 
adolescents in terms of mental health [χ2 (2, N = 198) = 0.99, p = .608] or prescribed 
medications [χ2 (2, N = 202) = 1.14, p = .566]. These findings indicate that treatment 
seeking adolescents report greater weight dissatisfaction and attempts to lose weight and 
more physical health problems than normal weight or overweight adolescents from a 
community sample.   
Separate analyses were conducted for males and females. Kruskal Wallis tests 
indicated that treatment seeking males differed significantly from community samples 
of normal or overweight males. Treatment seeking males reported greater weight 
dissatisfaction than both normal weight and overweight males in terms of physical 
health [χ2 (2, N = 86) = 18.58, p < .001; normal U = 223.00, z (66) = -4.21, p <.001; 
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overweight U = 181.50, z (48) = -2.14, p =.033], the presence of health problems [χ2 (2, 
N = 86) = 11.88, p = .003; normal U = 333.50, z (65) = -3.08, p =.002; overweight U = 
187.50, z (48) = -2.44, p =.015], weight dissatisfaction [χ2 (2, N = 77) = 34.89, p < .001; 
normal U = 78.00, z (58) = -5.88, p <.001; overweight U = 119.00, z (39) = -2.56, p 
=.011], frequency of thoughts about weight [χ2 (2, N = 86) = 23.91, p < .001; normal U 
= 160.00, z (65) = -5.00, p <.001; overweight U = 194.00, z (48) = -1.98, p =.048], 
frequency of dieting [χ2 (2, N = 72) = 27.15, p < .001; normal U = 104.50, z (55) = -
5.21, p <.001; overweight U = 131.50, z (44) = -2.60, p =.009], previous weight loss 
attempts [χ2 (2, N = 87) = 33.81, p < .001; normal U = 156.00, z (66) = -5.81, p <.001; 
overweight U = 175.00, z (49) = -2.48, p =.009], the presence of a weight problem[χ2 
(2, N = 84) = 55.073, p < .001], normal U = 12.50, z (35) = -5.42, p <.001; overweight 
U = 12.50, z (30) = -4.72, p <.001] and the desire to weigh something different [χ2 (2, N 
= 40) = 31.444, p < .001], normal U = 35.00, z (63) = -7.38, p <.001; overweight U = 
133.00, z (49) = -4.07, p <.001]. Treatment seeking, overweight and normal weight 
males did not differ significantly in terms of reports of mental health [χ2 (2, N = 83) = 
.654, p = .721] or prescribed medications [χ2 (2, N = 86) = 1.397, p = .497]. These 
findings indicate that treatment seeking males report greater weight dissatisfaction and 
attempts to lose weight and more physical health problems than normal weight or 
overweight males from a community sample.   
Kruskal Wallis tests indicated that treatment seeking females differed 
significantly from community samples of normal or overweight females. The treatment 
seeking females were more likely to report the presence of a weight problem [χ2 (2, N = 
115) = 38.204, p < .001; normal U = 373.00, z (97) = -6.18, p <.001; overweight U = 
184.50, z (53) = -3.38, p =.001] than both the normal  and overweight adolescents. The 
treatment seeking females were more likely than the normal weight adolescents to 
report problems with physical health [χ2 (2, N = 116) = 20.627, p < .001; normal U = 
547.50, z (66) = -4.418, p <.001; overweight U = 231.00, z (53) = -1.691, p =.091], the 
desire to weigh something different [χ2 (2, N = 47) = 28.50, p < .001], normal U = 
38.50, z (43) = -5.07, p <.001; overweight U = 66.00, z (38) = -0.34, p = .732] and more 
frequent of thoughts about weight [χ2 (2, N = 116) = 8.735, p = .013; normal U = 
740.50, z (43) = -2.870, p =.004; overweight U = 228.00, z (53) = -1.762, p =.078], 
however they did not differ from the overweight adolescents. Treatment seeking, 
overweight and normal weight females did not differ significantly in terms of mental 
health [χ2 (2, N = 115) = 98, p = .611], the presence of health problems [χ2 (2, N = 115) 
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= .82, p = .664], prescribed medications [χ2 (2, N = 116) = 0.43, p = .807], weight 
dissatisfaction [χ2 (2, N = 112) = 1.39, p = .500], frequency of dieting [χ2 (2, N = 112) = 
1.33, p = .514] and previous weight loss attempts [χ2 (2, N = 116) = 5.24, p = .073]. 
These findings indicate that treatment seeking females report greater weight 
preoccupation and more physical health problems than normal weight or overweight 
males from a community sample.   
 
Psychopathology and Psychosocial and Family Functioning 
A variety of aspects of psychosocial functioning, psychopathology, and family 
functioning were included in the present study.  
 
 Psychosocial functioning. 
A 2 x 3 between-subjects ANOVA was conducted to examine differences in 
self-esteem across the adolescent groups. The interaction between gender and group was 
not significant [F (2, 199) = 0.70, p = .501, partial η2 = .01]. The main effects of gender 
[F (1, 199) = 2.89, p = .091, partial η2 = .02] and group were also non-significant [F (2, 
199) = 1.69, p = .188, partial η2 = .02]. These results indicate that treatment seeking, 
normal weight and overweight adolescents did not differ in terms of self-esteem. 
Descriptive statistics are displayed in Table 85. 
 
 
Table 85: Descriptive Statistics for Self-esteem 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Normal 99 19.25 5.53 37 17.97 5.94 62 20.02 5.17 
Overweight 38 19.08 5.20 20 18.10 5.45 18 20.17 4.82 
Treatment 63 20.56 5.29 28 20.50 5.27 35 20.60 5.39 
 
A 2 x 3 between-subjects MANOVA was conducted to assess the differences in 
perceived social support across the adolescent groups. The interaction between the two 
factors was not significant [Wilks’ λ = .99, F (4, 374) = 0.48, p = .754, partial η2 = .01]. 
The effects of gender was significant [Wilks’ λ = .95, F (2, 187) = 4.77, p = .010, partial 
η2 = .05], and group was not significant [Wilks’ λ = .98, F (4, 374) = 1.08, p = .367, 
partial η2 = .01]. Follow-up univariate analysis indicated no significant groups effects 
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for perceived support from friends [F(1, 193) = 0.66, p = .520, partial η2 =  .01] or 
family [F(1, 193) = 0.97, p = .381, partial η2 =  .01]. These results indicate that 
treatment seeking, normal weight and overweight adolescents did not differ in terms of 
perceived social support. Descriptive statistics are included in Table 86. 
 
Table 86: Descriptive Statistics for Perceived Social Support Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Friends          
Normal 97 14.75 4.37 35 13.26 4.69 62 15.60 3.97 
Overweight 37 14.46 4.98 20 13.05 4.63 17 16.12 4.54 
Treatment 60 13.70 5.40 27 12.93 4.71 33 14.33 5.90 
Family          
Normal 97 14.03 4.66 35 13.51 4.77 62 14.32 4.61 
Overweight 37 12.57 5.84 20 11.80 5.58 17 13.47 6.19 
Treatment 60 13.93 5.28 27 14.44 4.96 33 13.51 5.56 
 
A 2 x 3 between-subjects MANOVA was conducted to assess the differences in 
family and friend health behaviour across the adolescent groups. The interaction 
between the two factors was not significant [Wilks’ λ = .96, F (8, 374) = 1.04, p = .404, 
partial η2 = .02]. The effect of gender was not significant [Wilks’ λ = .98, F (4, 187) = 
1.09, p = .364, partial η2 = .02]. The effect of group was significant [Wilks’ λ = .85, F 
(8, 374) = 3.84, p < .001, partial η2 = .08]. Follow-up univariate analysis indicated 
significant group effects for family eating [F(2, 195) = 6.24, p = .002, partial η2 =  .06], 
and family exercise behaviour [F(2, 195) = 6.49, p = .002, partial η2 =  .06]. Friend 
eating [F(2, 195) = 2.06, p = .130, partial η2 =  .02] and exercise [F(2, 195) = 2.12, p = 
.123, partial η2 =  .02] behaviour were not significant. Subsequent post hoc analysis 
using Tukey’s HSD revealed significantly lower family eating behaviour scores for 
normal weight adolescents compared to those seeking treatment. Treatment seeking 
adolescents also reported significantly higher family exercise behaviour scores 
compared to both other groups. These findings indicate greater family support for 
healthy eating and exercise in treatment seeking adolescents compared to those from a 
community sample. Descriptive statistics are included in Table 87. 
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Table 87: Descriptive Statistics for Family and Friends Health Behaviour Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Family Eating 
Normal 97 9.45 4.18 35 9.29 4.06 62 9.55 4.27 
Overweight 38 10.34 5.13 20 9.70 4.87 18 11.06 5.46 
Treatment 61 11.97 4.05 27 12.15 4.99 34 11.82 3.20 
Family Exercise 
Normal 97 9.95 4.16 35 9.23 2.79 62 10.35 4.74 
Overweight 38 9.63 4.55 20 9.20 4.38 18 10.11 4.80 
Treatment 61 12.13 4.25 27 12.37 5.34 34 11.94 3.19 
Friend Eating 
Normal 97 8.24 4.07 35 6.71 3.50 62 9.10 4.15 
Overweight 38 7.11 4.01 20 6.55 3.12 18 7.72 4.84 
Treatment 61 6.62 3.39 27 6.81 3.26 34 6.47 3.54 
Friend Exercise 
Normal 97 8.61 3.95 35 7.86 3.77 62 9.03 4.02 
Overweight 38 7.42 3.94 20 7.20 3.47 18 7.67 4.49 
Treatment 61 7.21 3.52 27 7.30 3.54 34 7.15 3.57 
 
 Psychopathology. 
A 2 x 3 between-subjects MANOVA was conducted to assess the differences in 
psychopathology across the adolescent groups. The interaction between the two factors 
was not significant [Wilks’ λ = .97, F (6, 376) = 0.97, p = .449, partial η2 = .02]. The 
effect of gender was non-significant [Wilks’ λ = .99, F (3, 188) = 0.24, p = .866, partial 
η2 = <.01]. These effect of group was also non-significant [Wilks’ λ = .94, F (6, 376) = 
1.87, p = .084, partial η2 = .03]. Follow-up univariate analysis indicated no significant 
groups effects for depression [F(2, 195) = 0.90, p = .407, partial η2 = .01], anxiety [F(2, 
195) = 2.54, p = .082, partial η2 =  .03], or stress [F(2, 195) = 0.62, p = .538, partial η2 
=  .01]. These results indicate that treatment seeking, normal weight and overweight 
adolescents did not differ in terms of depression, anxiety and stress. Descriptive 
statistics are included in Table 88. 
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Table 88: Descriptive Statistics for Psychopathology Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Depression 
Normal 97 7.57 8.89 36 7.78 10.14 61 7.44 8.15 
Overweight 38 5.47 6.58 20 4.45 3.99 18 6.61 8.58 
Treatment 61 6.49 8.35 27 6.37 7.31 34 6.59 9.20 
Anxiety 
Normal 97 6.76 7.52 36 6.78 8.31 61 6.75 7.09 
Overweight 38 4.24 4.98 20 3.50 3.27 18 5.06 6.38 
Treatment 61 7.46 6.94 27 7.22 6.47 34 7.65 6.94 
Stress 
Normal 97 10.35 8.78 36 9.22 8.61 61 11.02 8.88 
Overweight 38 8.47 6.14 20 8.65 5.23 18 8.28 7.16 
Treatment 61 10.38 9.18 27 9.33 8.51 34 11.21 9.73 
 
A 2 x 3 between-subjects ANOVA was conducted to examine differences in 
dieting across the adolescent groups. The interaction between gender and weight 
category was not significant [F (2, 191) = 2.43, p = .090, partial η2 = .03]. The main 
effects of gender [F (1, 191) = 3.71, p = .056, partial η2 = .02] and group [F (2, 191) = 
1.56, p = .212 partial η2 = .02] were also non-significant. These results indicate that 
treatment seeking, normal weight and overweight adolescents did not differ in terms of 
dieting behaviours. Descriptive statistics are displayed in Table 89. 
 
Table 89: Descriptive Statistics for Dieting 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Normal 97 4.57 5.28 35 2.69 4.31 62 5.63 5.51 
Overweight 37 4.08 3.99 20 3.35 3.68 17 4.94 4.28 
Treatment 58 5.40 3.63 25 5.64 3.75 33 5.21 3.58 
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 Family functioning. 
A 2 x 3 between-subjects MANOVA was conducted to assess the differences in 
parent-adolescent communication across the adolescent groups. The interaction between 
the two factors was not significant [Wilks’ λ = .92, F (8, 186) = 1.03, p = .414, partial 
η2 = .04]. The effects of gender [Wilks’ λ = .99, F (4, 93) = .12, p = .976, partial η2 = 
.01], and group were not significant [Wilks’ λ = .91, F (8, 186) = 1.16, p = .325, partial 
η2 = .05]. Follow-up univariate analysis indicated no significant groups effects for open 
[F(2, 101) = 1.93, p = .150, partial η2 =  .04], problem [F(2, 101) = 1.72, p = .184, 
partial η2 =  .04], affirming [F(2, 101) = 1.00, p = .372, partial η2 =  .02] or incendiary 
communication [F(2, 101) = 0.11, p = .892, partial η2 <  .01]. These results indicate that 
treatment seeking, normal weight and overweight adolescents did not differ in terms of 
parent-adolescent communication. Descriptive statistics are included in Table 90. 
 
Table 90: Descriptive Statistics for Family Functioning Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Open          
Normal 30 7.53 2.45 12 6.83 2.98 18 8.00 1.97 
Overweight 12 7.00 3.02 6 7.33 3.78 6 6.67 2.34 
Treatment 60 8.17 2.24 27 8.70 1.66 33 7.73 2.58 
Problem          
Normal 30 4.63 2.59 12 4.00 2.59 18 5.06 2.58 
Overweight 12 3.92 3.15 6 4.67 3.56 6 3.17 2.79 
Treatment 60 5.20 2.43 27 5.67 2.14 33 4.82 2.62 
Affirming          
Normal 30 8.67 3.59 12 8.00 4.20 18 9.11 3.18 
Overweight 12 8.58 4.56 6 8.83 4.45 6 8.33 5.09 
Treatment 60 9.55 3.53 27 10.33 2.73 33 8.91 4.00 
Incendiary          
Normal 30 6.93 2.78 12 6.75 2.86 18 7.06 3.30 
Overweight 12 6.42 2.78 6 6.50 1.87 6 6.33 3.67 
Treatment 60 6.83 2.94 27 6.56 2.64 33 7.06 3.19 
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Parent Reported Data 
Family Socioeconomic Status 
The present study included a number of single items measuring family socioeconomic 
status. Questions were answered using a Likert scale therefore a non parametric analysis 
was used to assess group differences. Kruskal Wallis tests indicated significant 
differences between treatment seeking and community samples of normal and 
overweight adolescents in terms of family income [χ2 (2, N = 175) = 7.10, p = .029], 
household type [χ2 (2, N = 182) = 6.36, p = .043] and parental marital status [χ2 (2, N = 
181) = 8.31, p = .016]. Subsequent post hoc analysis indicated that the treatment 
seeking adolescents differed significantly from normal weight, but not overweight 
adolescents on these socioeconomic factors. Parents of normal weight adolescents 
reported greater incomes than parents of treatment seeking adolescents [normal U = 
1956.00, z (143) = -2.27, p =.023; overweight U = 959.00, z (92) = -0.01, p = .993]. 
Treatment seeking adolescents were less likely to have married parents [normal U = 
2107.00, z (145) = -2.67, p =.008; overweight U = 926.50, z (98) = -7.85, p = .064], and 
less likely to be living in their original family than normal weight adolescents [normal 
U = 2158.00, z (146) = -2.47, p =.004; overweight U = 989.50, z (99) = -1.35, p = .178]. 
There was no difference between groups on measures of parent [χ2 (2, N = 184) = 2.56, 
p = .278] or partner highest education [χ2 (2, N = 171) = 4.21, p = .122], or parent [χ2 
(2, N = 185) = 3.54, p = .170] or partner employment [χ2 (2, N = 168) = 0.27, p = .872].  
 
Parental Weight Status 
For the treatment seeking sample parental BMI ranged from 20.51 kg/m2 to 
52.69 kg/m2 with a mean of 28.49 kg/m2 (SD = 6.26 kg/m2). Approximately one-third of 
parents were normal weight (33%), one-third overweight (35%) and one-third obese 
(33%) based on the World Health Organisation weight classification system (National 
Health and Medical Research Council, 2003a; World Health Organisation, 2000a). 
Parent and adolescent body weights were not significantly related for sample as a whole 
[r (N = 39) = .13, p = .415], or for males[r (N = 18) = .45 p = .060] or females [r (N = 
21) = .14, p = .533]. This was probably the result of the impact of restriction of range on 
correlation calculations. 
 A 2 x 3 between-subjects ANOVA was conducted to examine differences in 
parental BMI across the adolescent groups. The interaction between gender and group 
was not significant [F (2, 135) = 0.36, p = .701, partial η2 = .01]. The main effect of 
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gender [F (1, 135) = 0.039, p = .844, partial η2 < .01] was also non-significant. The 
effect of group was significant [F (2, 135) = 12.21, p < .001, partial η2 = .158].  
Subsequent post hoc analysis using Tukey’s HSD revealed significantly lower parental 
body weights for normal weight adolescents compared to those seeking treatment. This 
finding indicates that treatment seeking adolescents have heavier parents than normal 
weight adolescents from a community sample. Descriptive statistics are included in 
Table 91 
 
Table 91: Descriptive Statistics for Parental Anthropometric Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Normal 69 24.42 2.58 24 24.22 1.99 45 24.52 2.86 
Overweight 21 26.79 3.92 13 26.68 3.35 8 29.96 4.97 
Treatment 46 28.49 6.27 18 29.16 8.03 28 28.06 4.94 
 
Weight Perceptions 
Parents classified their adolescent’s weight status using a 4-point Likert scale. 
The majority of parents classified their treatment seeking adolescent as overweight 
(68%), only 32% of parents of treatment seeking adolescents indicated that their 
adolescent was obese. Approximately equal numbers of males and females were 
classified as overweight or obese by their parents. This data is summarised in Figure 27. 
There was positive relationship between adolescent BMI-for-age z-score and parental 
weight perceptions for the sample as a whole [r (N = 50) = .48, p < .001] and for males 
[r (N = 25) = .45, p = .025] and females [r (N = 25) = .52, p = .008]. There was positive 
relationship between adolescent and parent perceptions of adolescent weight for the 
sample as a whole [r (N = 60) = .34, p = .007] and for males [r (N = 26) = .52, p = .006] 
but not for females [r (N = 34) = .23, p = .192].  
Kruskal Wallis tests indicated that parents of treatment seeking adolescents were 
significantly more likely to report that their adolescent was overweight or obese 
compared to parents of the community samples of normal or overweight adolescents. 
This was true for the sample [χ2 (2, N = 175) = 134.34, p < .001; normal U = 63.00, z 
(150) = -10.97, p <.001; overweight U = 336.000, z (100) = -6.67, p <.001] and for 
males [χ2 (2, N = 79) = 58.88, p < .001; normal U = 0.00, z (59) = -7.00, p <.001; 
overweight U = 57.00, z (48) = -5.13, p <.001] and females [χ2 (2, N = 80) = 76.95, p < 
 341 
.001 normal U = 34.50, z (91) = -8.39, p <.001; overweight U = 115.00, z (52) = -4.16, p 
<.001] separately.   
 
Error! Not a valid link. 
Figure 27. Treatment seeking adolescents’ weight classification based on parent 
perception. 
 
Parent classification of adolescent weight status was compared to classification 
based on BMI cut-offs. Only 57% of parents were able to correctly classify their 
treatment seeking adolescent’s weight status. As can be seen in Table 92:, the majority 
of parents correctly classified their overweight adolescents (93%), only one parent 
incorrectly classified their overweight child as obese. Only 41% of parents correctly 
classified their obese adolescent, the majority (59%) of parents of obese adolescents 
classified their adolescent as overweight. Cohen’s kappa indicated significant positive 
agreement between the two classification systems ((N =48) = .26, p = .016).  
 
Table 92: Comparison of Weight Status Classifications Based on Cut-Offs and Parental 
Perception 
 Self Perception 
BMI Cut-Offs Overweight Obese Total 
Overweight 14 1 15 
Obese 20 14 34 
Total 34 15 49 
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Crosstabulations were also conducted separately for males and females. Only 
52% of parents of treatment seeking males correctly classified their son’s weight. As 
can be seen in Table 93:, the majority (83%) of parents correctly classified their 
overweight son and only one parent incorrectly classified their overweight son as obese. 
However, only 41% of parents correctly classified their obese son, the majority (59%) 
of parents of obese males classified their son as overweight. Cohen’s kappa indicated no 
significant agreement between the two classification systems ((N =23) = .17, p = .278).  
 
Table 93: Comparison of Weight Status Classifications Based on Cut-Offs and Parental 
Perception for Males 
 Self Perception 
BMI Cut-Offs Overweight Obese Total 
Overweight 5 1 6 
Obese 10 7 17 
Total 15 8 23 
 
Only 62% of parents of treatment seeking females correctly classified their 
adolescent’s weight. As can be seen in Table 94:, all parents correctly classified their 
overweight daughter. However, only 27% of parents correctly classified their obese 
daughters, the majority (73%) of parents of obese females classified their daughter as 
overweight. Cohen’s kappa indicated significant positive agreement between the two 
classification systems ((N =26) = .33, p = .024).  
 
Table 94: Comparison of Weight Status Classifications Based on Cut-Offs and Parental 
Perception for Females 
 Self Perception 
BMI Cut-Offs Overweight Obese Total 
Overweight 9 0 9 
Obese 10 7 17 
Total 19 7 26 
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Parents were also asked to indicate whether their treatment seeking adolescent 
had been overweight at other periods of their lives. Ninety percent of parents reported 
that their adolescents had been overweight during earlier life stages. Eight percent of 
parents reported that their adolescents had been overweight as an infant, 19% as a 
young child and 85% as an older child.  
Kruskal Wallis tests indicated that treatment seeking adolescents differed 
significantly from community samples of normal or overweight adolescents in terms of 
parent reports of their adolescent weight status during earlier life periods. Parents of 
treatment seeking adolescents were more likely to report that their adolescent had been 
overweight at other life periods than parents of normal weight and overweight 
adolescents from a community sample. This was true for the sample as a whole [χ2 (2, N 
= 185) = 66.66, p < .001; normal U = 891.00, z (149) = -8.08, p <.001; overweight U = 
823.50, z (99) = -3.04, p =.002] and for males [χ2 (2, N = 77) = 34.11, p < .001; normal 
U = 101.00, z (58) = -5.73, p <.001; overweight U = 169.50, z (47) = -2.13, p =.034] and 
females [χ2 (2, N = 108) = 32.74, p < .001; normal U = 378.00, z (91) = -5.70, p <.001; 
overweight U = 280.50, z (152) = -2.26, p =.024] separately.  
Parent reports of the presence of overweight in infancy did not differ between 
groups for the sample [χ2 (2, N = 96) = 0.32, p = .851] or for males [χ2 (2, N = 44) = 
0.47, p = .790] or females [χ2 (2, N = 52) = 1.29, p = .526] separately. Parent reports of 
the presence of overweight in early childhood did not differ between groups for the 
sample [χ2 (2, N = 96) = .91, p = .636] or for males [χ2 (2, N = 44) = .81, p = .670] or 
females [χ2 (2, N = 52) = 1.96, p = .376] separately.  
Parents of treatment seeking adolescents were more likely to report that their 
adolescent had been overweight as an older child than parents of normal weight and 
overweight adolescents from a community sample. This was true for the sample as a 
whole [χ2 (2, N = 96) = 16.56, p < .001; normal U = 265.00, z (74) = -3.98, p <.001; 
overweight U = 440.00, z (76) = -2.19, p =.028] and for males [χ2 (2, N = 44) = 13.84, p 
= .001; normal U = 21.50, z (31) = -3.53, p <.001; overweight U = 94.50, z (38) = -2.74, 
p =.006] but not for females [χ2 (2, N = 52) = 5.10, p = .078]. These results indicate 
that, according to parent report, treatment seeking adolescents were more likely to have 
been overweight in earlier life stages, particularly during late childhood, than normal 
weight and overweight adolescents from a community sample.  
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Body Image 
Parents were also asked to report what they would like their adolescent to weigh, 
what they believed their adolescent would like to weigh, and the weight they believed 
their doctor would recommend. A 2 x 3 between-subjects MANOVA was conducted to 
assess the differences in parent body weight ideals across the adolescent groups. The 
interaction between the two factors was not significant [Wilks’ λ = .82, F (6, 104) = 
1.77, p = .112, partial η2 = .09]. The main effect of gender [Wilks’ λ = .79, F (3, 52) = 
4.57, p = .006, partial η2 = .21] was significant indicating that parents reported lower 
ideal body weights for females. The main effect of group [Wilks’ λ = .82, F (6, 104) = 
1.78, p = .111, partial η2 = .09] was not significant. These findings indicate that parents 
of treatment seeking adolescents did not differ from community samples of normal or 
overweight adolescents in terms of their ideal weights for their adolescent. Descriptive 
statistics are included in Table 95:. 
 
Table 95: Descriptive Statistics for Parent Reported Ideal Body Weight Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Doctor          
Normal 23 60.98 10.45 5 73.60 11.24 18 57.47 7.20 
Overweight 13 65.77 8.57 5 71.00 6.52 8 62.50 8.57 
Treatment 24 67.19 11.22 11 67.73 14.95 13 61.59 9.52 
Adolescent          
Normal 23 58.50 11.13 5 72.40 11.46 18 54.64 7.53 
Overweight 13 66.15 11.23 5 75.40 7.47 8 60.38 9.23 
Treatment 24 68.38 11.15 11 68.84 14.97 13 68.15 11.15 
Parent          
Normal 23 60.63 10.58 5 73.40 11.63 18 57.08 7.19 
Overweight 13 68.22 10.77 5 74.00 8.22 8 64.60 11.02 
Treatment 24 68.85 12.54 11 68.86 13.88 13 68.85 11.87 
 
The differences between current and ideal weights were also calculated. A 2 x 3 
between-subjects MANOVA was conducted to assess the differences in current ideal 
discrepancies across the adolescent groups. The interaction between the two factors was 
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not significant [Wilks’ λ = .88, F (6, 96) = 1.11, p = .363, partial η = .07]. The effects of 
gender [Wilks’ λ = .90, F (3. 48) = 1.81, p = .158, partial η2 = .10] was also non-
significant. The effect of group [Wilks’ λ = .40, F (6, 96) = 9.47, p < .001, partial η2 = 
.37] was significant. Follow-up univariate analysis indicated significant groups effects 
for discrepancies between current and parent reported parent ideal [F(2, 55) = 33.56, p 
< .001, partial η2 =  .75], doctor ideal [F(2, 55) = 33.01, p < .001, partial η2 =  .57]  and 
adolescent ideal [F(2, 55) = 20.97, p < .001, partial η2 =  .46]. Subsequent post hoc 
analysis using Tukey’s HSD (α = .05) revealed significant differences between all three 
groups for all three ideal weight discrepancies. Normal weight participants reported the 
smallest current-ideal discrepancies and treatment seeking adolescent reported the 
largest current-ideal discrepancies. These findings indicate that parents of treatment 
seeking adolescent report greater current-ideal discrepancies than parents of normal 
weight or overweight adolescents from a community sample. Descriptive statistics are 
included in Table 96. 
 
Table 96: Descriptive Statistics for Parent Reported Current-Ideal Body Weight 
Discrepancies 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Parent          
Normal 22 0.70 3.11 5 2.90 3.29 17 0.06 2.84 
Overweight 13 -11.46 5.88 5 -11.80 7.79 8 -11.25 4.94 
Treatment 21 -19.42 11.32 10 -9.97 10.81 10 -23.00 12.18 
Doctor          
Normal 22 1.07 2.85 5 3.10 3.47 17 0.47 2.45 
Overweight 13 -13.91 7.30 5 -14.80 8.79 8 -13.35 6.80 
Treatment 21 -21.19 12.54 10 -16.74 9.23 11 -25.22 14.15 
Adolescent          
Normal 22 -1.52 3.02 5 1.90 4.25 17 -2.53 3.02 
Overweight 13 -13.52 8.33 5 -10.40 11.28 8 -15.48 5.92 
Treatment 21 -20.07 12.02 10 -16.24 10.77 11 -23.55 14.38 
 
Parents were asked to select the silhouette that best represented what they would 
like their adolescent’s body shape to be, and what they believed their adolescent would 
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like their body shape to be. A 2 x 3 between-subjects MANOVA was conducted to 
assess the differences in parent body shape ideals across the adolescent groups. The 
interaction between the two factors was significant [Wilks’ λ = .90, F (4, 316) = 4.30, p 
= .002, partial η2 = .05]. The main effects of gender [Wilks’ λ = .94, F (2, 158) = 4.69, 
p = .010, partial η2 = .06] and group [Wilks’ λ = .82, F (4, 316) = 8.24, p < .001, partial 
η2 = .08] were also significant. 
Follow-up univariate analysis of the interaction indicated no significant 
difference for ideal body shape according the parent [F(2, 161) = 1.95, p = .146, 
partial η2 =  .02] or adolescent [F(2, 161) = 0.40, p = .670, partial η2 =  .01]. Follow-up 
univariate analysis of the group main effects indicated significant group effects for ideal 
body shapes according to the parent [F(2, 161) = 10.26, p < .001, partial η2 =  .11] and 
adolescent [F(2, 161) = 15.09, p < .001, partial η2 =  .16]. Subsequent post hoc tests 
using Tukey’s HSD procedure (α = .05) indicated that parents of normal weight 
adolescents reported lower parent ideal body shapes than parents of overweight or 
treatment seeking adolescents. Parents of normal weight adolescents reported lower 
adolescent ideal body shapes than parents of the other adolescent groups, and parents of 
treatment seeking adolescents reported higher ideal body shapes than parents of the 
other adolescent groups. Descriptive statistics are included in Table 97. 
 
Table 97: Descriptive Statistics for Ideal Body Shape Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Parent          
Normal 83 12.08 1.30 29 12.14 0.92 54 12.06 1.47 
Overweight 37 12.76 1.06 20 12.80 1.15 17 12.71 0.99 
Treatment 45 12.98 1.01 19 13.50 0.64 26 12.60 1.07 
Adolescent          
Normal 83 11.67 1.52 29 12.24 0.91 54 11.37 1.70 
Overweight 37 12.37 1.06 20 12.60 1.09 17 12.12 0.99 
Treatment 45 13.09 1.02 19 13.39 0.84 26 12.87 1.09 
 
A 2 x 3 between-subjects MANOVA was conducted to assess the differences in 
parent reported body shape current-ideals discrepancies across the adolescent groups. 
The interaction between the two factors was significant [Wilks’ λ = .90 F (4, 314) = 
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4.29, p = .002, partial η2 = .05]. The main effects of gender [Wilks’ λ = .96, F (2, 157) 
= 3.21, p = .043, partial η2 = .04] and group [Wilks’ λ = .37, F (4, 314) = 49.85, p < 
.001, partial η2 = .39] were also significant. Follow-up univariate analysis indicated 
significant interaction effects for parent reported adolescent current-ideal discrepancies 
[F(2, 163) = 4.71, p = .010, partial η2 =  .06]. Group effects for parent reported current-
ideal body shape discrepancies according to the parent [F(2, 163) = 128.52, p < .001, 
partial η2 =  .62] and adolescent [F(2, 163) = 73.97, p < .001, partial η2 =  .48] were 
significant. Subsequent post hoc tests using Tukey’s HSD procedure (α = .05) indicated 
that normal weight adolescents had significantly smaller current-ideal body shape 
discrepancies than the other adolescent groups, while treatment seeking adolescents had 
significantly larger current-ideal body shape discrepancies than the other adolescent 
groups. Descriptive statistics are included in Table 98. 
 
Table 98: Descriptive Statistics for Parent Reported Current-Ideal Body Shape 
Discrepancies 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Parent          
Normal 83 0.24 0.89 29 0.45 0.69 54 0.13 0.97 
Overweight 37 -0.86 1.11 20 -0.80 1.28 17 -0.94 0.90 
Treatment 44 -2.74 1.02 18 -2.64 0.87 26 -2.81 1.12 
Adolescent          
Normal 83 -0.17 1.26 29 0.55 0.91 54 -0.56 1.25 
Overweight 37 -1.24 1.30 20 -1.00 1.52 17 -1.53 0.94 
Treatment 44 -2.63 1.00 18 -2.78 0.91 26 -2.54 1.08 
 
Body Dissatisfaction, Weight Loss Attempts, and Impact of Weight 
The present study included a number of single items measuring parent 
perceptions of their adolescent’s weight loss attempts, preoccupation with weight, 
weight dissatisfaction, dieting and the impact of weight. Ninety-seven percent of parents 
reported that their adolescent had a weight problem. Seventy-two percent of parents 
report that their adolescent had tried to lose weight, and 21% indicated that their 
adolescent was preoccupied with losing weight. Fifty-two percent of parents indicated 
that weight was ‘very’ or ‘extremely’ important to their adolescent’s self-concept. Fifty-
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seven percent indicated that their adolescent had experienced weight based 
discrimination, and 57% indicated that their adolescent had missed out on opportunities 
because of their weight.  
Questions were answered using a Likert scale therefore non parametric analyses 
were used to assess group differences. Kruskal Wallis tests indicated that parents of 
treatment seeking adolescents differed significantly from those of community samples 
of normal or overweight adolescents in terms of weight dissatisfaction, weight loss 
attempts and impact of weight. Parents of treatment seeking adolescents reported greater 
adolescent weight dissatisfaction than parents of both normal weight and overweight 
adolescents in terms of the desire to weigh different [χ2 (2, N = 185) = 100.42, p < .001; 
normal U = 440.00, z (148) = -9.96, p <.001; overweight U = 476.00, z (98) = -6.51, p 
<.001], previous weight loss attempts [χ2 (2, N = 183) = 17.24, p < .001; normal U = 
1729.50, z (147) = -4.01, p <.001; overweight U = 756.00, z (96) = -2.90, p =.004], 
preoccupation with weight loss [χ2 (2, N = 181) = 28.92, p < .001; normal U = 1354.00, 
z (145) = -5.38, p <.001; overweight U = 790.00, z (99) = -2.84, p =.004], presence of a 
weight problem [χ2 (2, N = 183) = 128.94, p < .001; normal U = 179.50, z (148) = -
11.29, p <.001; overweight U = 444.50, z (98) = -6.55, p <.001], weight based 
discrimination [χ2 (2, N = 183) = 66.68, p < .001; normal U = 917.50, z (148) = -7.90, p 
<.001; overweight U = 543.00, z (98) = -4.49, p <.001], and missed opportunities 
because of weight [χ2 (2, N = 180) = 57.27, p < .001; normal U = 1155.50, z (146) = -
6.80, p <.001; overweight U = 452.00, z (95) = -5.08, p <.001]. Parents from the 
treatment seeking sample were more likely to report that weight was important to their 
adolescents self-concept than parents of normal weight adolescents, however they did 
not differ from the parents of overweight adolescents [χ2 (2, N = 181) = 17.11, p < .001; 
normal U = 1644.50, z (145) = -3.99, p <.001; overweight U = 875.50, z (98) = -1.92, p 
=.055]. These findings indicate that parents of treatment seeking adolescents report 
greater weight dissatisfaction and attempts to lose weight, a greater impact of weight on 
self-concept and more weight based discrimination than parents of normal weight or 
overweight adolescents from a community sample.   
Separate analyses were conducted for parents of males and females. Kruskal 
Wallis tests indicated that parents of treatment seeking males differed significantly from 
those of community samples of normal or overweight males in terms of weight 
dissatisfaction, weight loss attempts and impact of weight. Parents of treatment seeking 
males reported greater adolescent weight dissatisfaction than parents of both normal 
weight and overweight males in terms of the desire to weigh different [χ2 (2, N = 78) = 
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46.71, p < .001; normal U = 56.00, z (58) = -6.58, p <.001; overweight U = 84.00, z (48) 
= -5.21, p <.001], previous weight loss attempts [χ2 (2, N = 78) = 24.30, p < .001; 
normal U = 167.50, z (59) = -4.88, p <.001; overweight U = 169.50, z (47) = -2.42, p 
=.016], preoccupation with weight loss [χ2 (2, N = 75) = 41.54, p < .001; normal U = 
35.00, z (56) = -6.40, p <.001; overweight U = 120.50, z (47) = -3.44, p =.001], the 
importance of weight self-concept [χ2 (2, N = 75) = 22.57, p < .001; normal U = 126.00, 
z (56) = -4.61, p <.001; overweight U = 177.50, z (47) = -2.10, p =.036], the presence of 
a weight problem [χ2 (2, N = 77) = 61.62, p < .001; normal U = 15.50, z (59) = -7.36, p 
<.001; overweight U = 51.00, z (46) = -5.48, p <.001], weight based discrimination [χ2 
(2, N = 76) = 38.54, p < .001; normal U = 90.00, z (58) = -5.68, p <.001; overweight U 
= 82.00, z (46) = -4.10, p <.001], and missed opportunities because of weight [χ2 (2, N = 
74) = 31.93, p < .001; normal U = 139.00, z (57) = -4.95, p <.001; overweight U = 
83.50, z (44) = -3.95, p <.001]. These findings indicate that parents of treatment seeking 
males report greater weight dissatisfaction and attempts to lose weight, a greater impact 
of weight on self-concept and more weight based discrimination than parents of normal 
weight or overweight males from a community sample.   
Kruskal Wallis tests indicated that parents of treatment seeking females differed 
significantly from those of community samples of normal or overweight males in terms 
of weight dissatisfaction, weight loss attempts and impact of weight. Parents of 
treatment seeking females reported greater adolescent weight dissatisfaction than 
parents of both normal weight and overweight females in terms of the desire to weigh 
different [χ2 (2, N = 107) = 55.12, p < .001; normal U = 170.00, z (90) = -7.41, p <.001; 
overweight U = 157.00, z (50) = -3.80, p <.001], the presence of a weight problem [χ2 
(2, N = 106) = 73.20, p < .001; normal U = 79.50, z (89) = -8.52, p <.001; overweight U 
= 183.50, z (52) = -3.56, p < .001], weight based discrimination [χ2 (2, N = 107) = 
28.42, p < .001; normal U = 428.50, z (90) = -5.327, p <.001; overweight U = 192.50, z 
(52) = -2.24, p =.025], and missed opportunities because of weight [χ2 (2, N = 106) = 
26.103, p < .001; normal U = 479.00, z (89) = -4.670, p <.001; overweight U = 143.00, z 
(52) = -3.26, p =.001].  
Parents of treatment seeking, overweight and normal weight females did not 
differ in terms of their reports of their daughters previous weight loss attempts [χ2 (2, N 
= 105) = 3.81, p = .149], preoccupation with weight loss [χ2 (2, N = 106) = 4.26, p = 
.119], or the importance of weight to their daughters self-concept [χ2 (2, N = 106) = 
2.48, p = .290]. These findings indicate that parents of treatment seeking female 
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adolescents report greater weight dissatisfaction and subtle weight based discrimination 
than parents of normal weight or overweight adolescents from a community sample.   
 
Psychopathology and Psychosocial and Family Functioning 
 A variety of aspects of psychopathology, psychosocial functioning, and family 
functioning were included in the present study. 
 
Psychosocial functioning. 
A 2 x 3 between-subjects ANOVA was conducted to examine differences in 
parental self-esteem across the adolescent groups. The interaction between gender and 
group was not significant [F (2, 180) = 0.10, p = .905, partial η2 = <.01]. The main 
effects of gender [F (1, 180) = <0.01, p = .991, partial η2 < .01] and group were also 
non-significant [F (2, 180) = 1.66, p = .194, partial η2 = .02]. These results indicate that 
parents of treatment seeking, normal weight and overweight adolescents did not differ 
in terms of self-esteem. Descriptive statistics are displayed in Table 99. 
 
Table 99: Descriptive Statistics for Parental Self-esteem 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Normal 83 16.24 4.76 28 16.43 4.57 55 16.15 4.90 
Overweight 36 17.92 5.30 19 18.00 5.13 17 17.82 5.64 
Treatment 62 17.66 5.64 28 17.39 5.88 34 17.88 5.51 
 
A 2 x 3 between-subjects MANOVA was conducted to assess the differences in 
parental reports of family health behaviour across the adolescent groups. The interaction 
between the two factors was not significant [Wilks’ λ = .99, F (4, 350) = 0.66, p = .623, 
partial η2 = .01]. The effects of gender was not significant [Wilks’ λ = .99, F (2, 175) = 
0.34, p = .715, partial η2 = <.01], however the effect of group was significant [Wilks’ λ 
= .92, F (4, 350) = 3.71, p = .006, partial η2 = .04]. Follow-up univariate analysis 
indicated significant group effects for family eating [F(2, 181) = 7.45, p = .001, 
partial η2 =  .08], but not family exercise behaviour [F(2, 181) = 2.06, p = .131, 
partial η2 =  .02]. Subsequent post hoc analysis using Tukey’s HSD revealed 
significantly lower family eating behaviour scores for normal weight and overweight 
adolescents compared to those seeking treatment. These findings indicate greater family 
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support for healthy eating in treatments seeking adolescents compared to those from a 
community sample. Descriptive statistics are included in Table 100. 
 
Table 100: Descriptive Statistics for Family and Friends Health Behaviour Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Family Eating 
Normal 86 10.78 4.32 31 11.26 4.32 55 10.51 4.37 
Overweight 34 11.50 4.50 17 11.12 5.56 17 11.88 3.26 
Treatment 62 13.53 3.09 28 12.79 3.22 34 14.14 2.88 
Family Exercise 
Normal 86 10.64 4.16 31 11.16 3.82 55 10.35 4.35 
Overweight 34 11.26 4.24 17 11.00 4.80 17 11.53 3.73 
Treatment 62 12.23 4.18 28 11.93 3.75 34 12.47 4.18 
 
Psychopathology. 
A 2 x 3 between-subjects MANOVA was conducted to assess the differences in 
parental psychopathology across the adolescent groups. The interaction between the two 
factors was not significant [Wilks’ λ = .96, F (6, 344) = 1.06, p = .385, partial η2 = .02]. 
There were significant main effects for gender [Wilks’ λ = .93, F (3, 172) = 4.50, p = 
.005, partial η2 = .07] and the effect of group [Wilks’ λ = .93, F (6, 344) = 2.08, p = 
.055, partial η2 = .04] approached significance. Follow-up univariate analysis indicated 
significant groups effects for depression [F(2, 179) = 4.79, p = .009, partial η2 = .05], 
and anxiety [F(2, 179) = 4.96, p = .008, partial η2 =  .05]. Group effects for stress were 
not significant [F(2, 179) = 2.56, p = .080, partial η2 =  .03]. Subsequent post hoc tests 
using Tukey’s HSD procedure (α = .05) indicated that parents of normal weight 
adolescents reported significantly less depression, anxiety and stress than parents of 
treatment seeking adolescents. These results indicate that parents of treatment seeking 
adolescent have greater psychopathology than parents of normal weight and overweight 
adolescents. Descriptive statistics are included in Table 101. 
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Table 101: Descriptive Statistics for Parental Psychopathology Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Depression 
Normal 82 3.80 5.36 27 4.59 7.48 55 3.42 3.97 
Overweight 35 6.23 7.44 18 5.78 6.23 17 6.71 8.73 
Treatment 63 7.62 8.83 28 9.39 9.91 35 6.20 7.71 
Anxiety 
Normal 82 2.80 4.44 27 3.78 5.85 55 2.33 3.52 
Overweight 35 3.86 5.51 18 4.44 5.06 17 3.24 6.05 
Treatment 63 5.90 7.85 28 8.75 10.31 35 3.62 4.02 
Stress 
Normal 82 8.50 6.02 27 9.00 6.50 55 8.25 5.82 
Overweight 35 9.80 8.22 18 8.67 7.36 17 1.00 9.11 
Treatment 63 11.29 7.48 28 12.21 7.48 35 10.54 5.51 
 
Family functioning. 
A 2 x 3 between-subjects MANOVA was conducted to assess the differences in 
parent reported parent adolescent communication across the adolescent groups. The 
interaction between the two factors was not significant [Wilks’ λ = .93, F (8, 184) = .91, 
p = .506, partial η2 = .04]. The effects of gender [Wilks’ λ = .972, F (4, 92) = .67, p = 
.616, partial η2 = .03] was not significant. The effect of group was significant [Wilks’ λ 
= .85, F (8, 184) = 2.00, p = .049, partial η2 = .08]. Follow-up univariate analysis 
indicated significant group effects for open communication [F(2, 100) = 3.86, p = .024, 
partial η2 =  .08], but not for problem [F(2, 100) = 2.40, p = .096 partial η2 = 
 .05], affirming [F(2, 100) = 1.28, p = .28, partial η2 =  .03] or incendiary 
communication [F(2, 100) = 0.14, p = .87, partial η2 =  <.01].  Subsequent post hoc 
tests using Tukey’s HSD procedure (α = .05), indicated that parents of overweight 
weight adolescents reported significantly less open communication than parents of 
treatment seeking adolescents. These results indicate that parents of treatment seeking 
report more open communication than parents of overweight adolescents. Descriptive 
statistics are included in Table 102. 
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Table 102: Descriptive Statistics for Family Functioning Variables 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Open          
Normal 26 7.85 2.41 11 7.64 2.25 15 8.00 2.59 
Overweight 12 6.67 3.63 6 7.50 3.02 6 5.83 4.26 
Treatment 63 8.51 1.63 28 8.29 1.92 35 8.69 1.34 
Problem          
Normal 26 6.92 2.10 11 7.36 1.75 15 6.60 2.32 
Overweight 12 5.50 2.58 6 5.83 2.14 6 5.17 3.13 
Treatment 63 6.94 2.05 28 6.89 1.85 35 6.97 2.22 
Affirming          
Normal 26 9.96 2.95 11 10.27 3.07 15 9.73 2.96 
Overweight 12 9.67 3.87 6 10.83 2.93 6 8.50 4.59 
Treatment 63 10.79 2.46 28 10.82 2.51 35 10.77 2.45 
Incendiary          
Normal 26 5.65 3.20 11 4.45 2.88 15 6.53 3.23 
Overweight 12 5.67 3.17 6 5.00 3.52 6 6.33 2.94 
Treatment 63 5.84 2.78 28 5.93 2.61 35 5.77 2.95 
 
Discussion 
This study explored the psychosocial characteristics of treatment seeking 
overweight and obese adolescents and their parents. The first aim of the study was to 
compare the psychosocial characteristics of treatment seeking adolescents to those of 
normal weight and overweight adolescents from a community sample. The second aim 
of the study was to compare the psychosocial characteristics of the parents of treatment 
seeking adolescents to those of the parents of normal weight and overweight 
adolescents from a community sample. A range of factors including weight perceptions, 
body dissatisfaction, weight concerns, psychopathology and psychosocial functioning 
were included in an attempt to redress the dearth of information regarding the 
relationship between psychosocial factors and body weight in treatment seeking 
overweight and obese adolescents and their parents. 
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Weight Status 
A large number of adolescents and parents did not report adolescent height and 
weight so BMI could not be calculated for a considerable proportion of the sample. 
Similar findings were obtained in Australian National Health Survey 2004-2005 in 
which 9% of adult participants did not know, or declined to report height and/or weight 
(Australian Bureau of Statistics, 2006). Response rates to height and weight questions 
were lower in the treatment seeking sample than they were in the community sample of 
adolescents and parents. This suggests that those most at risk of overweight and obesity 
are least likely to be aware, or least likely to report their height and weight information. 
This finding is consistent with previous research demonstrated higher non reporting 
amongst females with poorer body image and those placing more importance on weight 
and shape (Tiggemann, 2006). 
All participants were volunteering to participate in a weight loss intervention, 
and were aware that they would be weighed and measured as part of the treatment 
evaluation. Additionally, height rather than weight was more commonly non reported 
suggesting that failure to report this information was due to a lack of knowledge rather 
than sensitivity regarding the reporting of weight information. This conclusion was 
supported by anecdotal evidence of parent and adolescent reports that they did not know 
this information. Parents and adolescents who are unaware of the adolescent’s height 
and/or weight do not have the information required to compare weights to 
recommendations and are therefore unable to accurately determine the adolescent’s 
weight status based on objective criteria. These parents and adolescents are at greater 
risk of being unaware that the adolescent’s weight is outside the healthy range and are 
therefore less likely to respond to health messages promoting behaviour change in the 
obese (Becker & Rosenstock, 1984).  
When weight was classified according the Australian reference standard BMI 
cut-off points (Cole et al., 2000) 30.6% of treatment seeking adolescents were 
overweight and 69.4% obese. Approximately equal numbers of males and females were 
overweight or obese. The present treatment seeking sample reported greater BMI-for-
age z-scores than the overweight sample from the community sample. This suggests that 
adolescents who are more overweight are more likely to seek treatment. It would be 
expected that heavier individuals would experience more negative consequences as a 
result of their weight, and thus would be more likely to seek treatment (Field et al., 
2002; Wadden et al., 2002). However, delaying treatment until weight gain is extreme is 
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likely to reduce the effectiveness of efforts to achieve a normal weight (Foster & 
Kendall, 1994; Foster et al., 1997). Research regarding the treatment of overweight and 
obesity in adults has shown that the heavier the individual at the start of treatment the 
lower the chances of maintained weight loss (Byrne et al., 2003). Treatment outcomes 
may be improved by targeting adolescents who are in the early stage of overweight and 
obesity.  
Approximately two-thirds of parents reporting height and weight information 
were overweight or obese. Parental BMI was not related to adolescent BMI-for-age z-
score in the treatment seeking sample. This may be due to the impact of restriction of 
range on correlation calculations.  Parents of the treatment seeking adolescent were 
heavier than those of the normal weight adolescents but not those of the overweight 
adolescents in the community sample. Given the relationship between adolescent and 
parent weight (Whitaker et al., 2000; Whitaker et al., 1997), and the finding that the 
current sample was heavier than the community sample of overweight adolescents, it 
would be expected that the treatment seeking sample would have heavier parents. This 
suggests that overweight and obese adolescents with lighter parents are more likely to 
attend treatment indicating that parent’s own weight impacts on treatment seeking for 
their adolescent’s weight. Thus, adolescent treatment seeking may be improved if 
parental weight is considered. Further, the effectiveness of adolescent weight loss 
interventions is likely to improve with the inclusion of parents regardless of whether the 
parent is a treatment target. Thus, adolescent weight loss interventions may benefit from 
including components targeting parental experiences with weight loss, and the 
associated cognitive behavioural factors.  
 
Family Socioeconomic Status 
Indicators of family socioeconomic status were related to adolescent weight 
status. Parents of treatment seeking adolescents reported lower family incomes than 
parents of normal weight adolescents. Treatment seeking adolescents were also less 
likely to have married parents, and less likely to be living in their original family than 
normal or overweight adolescents from community sample. The finding that lower 
socioeconomic status was associated with higher weight status is supported by previous 
research (Cameron et al., 2003; Lobstein et al., 2004; O'Dea, 2003). These results, 
however, may be influenced by the use of a self-selected sample. The current 
intervention was offered free of charge to all research participants. There are very few 
free services available to treatment seeking adolescents and it may be that families of 
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low socioeconomic status were more likely to participate in this study as they could not 
afford other more costly interventions.  
 
Weight Perceptions 
There was a positive relationship between actual and perceived weight status for 
both male and female adolescents. Similarly, there was a positive relationship between 
adolescent weight status and parent perceptions of adolescent weight status. Further, 
adolescent weight perceptions were positively related to parent perceptions of the 
adolescent’s weight. These findings indicate that heavier adolescents were perceived as 
heavier by both themselves and their parents.  
The majority of treatment seeking adolescents and their parents classified the 
adolescent as overweight rather than obese. This finding is consistent with previous 
research indicating that overweight and obese adolescents underestimate their body 
weight (Wang et al., 2002). A higher percentage of females reported that they were 
obese while a higher percentage of males reported that they were overweight. This is 
consistent with findings reported in previous chapters, and in previous research 
(Goodman et al., 2000), indicating that female adolescents were more likely to perceive 
themselves as heavier.  
Similarly, the majority of parents also classified their adolescent as overweight 
rather than obese. This finding is consistent with previous research indicating a 
tendency for parents to underestimate the weight status of their children (Tiggemann, 
2006). However, unlike adolescents, and parents participating in the community study 
described in previous chapters, there were no gender differences in parent classifications 
of their adolescent’s weight. Treatment seeking adolescents, and their parents, were 
more likely to be perceived as overweight or obese than either normal or overweight 
adolescents and parents from the community sample. This is consistent with differences 
in the actual weight status of these samples.  
There are a number of possible explanations for the tendency for both parents 
and adolescents to underestimate adolescent body weight status. Lack of accurate height 
and weight information may have prevented parents and adolescents from correctly 
categorising adolescent weight status. Given the negative stereotype associated with 
overweight it may be that adolescents and parents were hesitant to accept that the 
adolescent was obese and instead provided a socially desirable response. This would be 
consistent with previous research indicating greater underreporting of weight in 
overweight and obese individuals (Flood et al., 2000; Wang et al., 2002). Alternatively, 
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the failure of overweight and obese participants to identify themselves as such may be a 
consequence of the ‘normalisation’ of overweight and obesity. As more than one quarter 
of Australian children and adolescents (Magarey et al., 2001a) and more than half of 
Australian adults (Cameron et al., 2003), are now overweight or obese it has become 
normal to be overweight. Consequently, it has become more difficult for adolescents 
and parents to recognise adolescent overweight and obesity (Jeffrey et al., 2004). This 
explanation is supported by research indicating that health professionals also experience 
difficulty accurately identifying overweight and obesity in young people (Barlow & 
Dietz, 2002). 
 
Body Image 
Treatment seeking adolescents did not differ from community samples of 
normal or overweight adolescents in terms of ideal weights. Similarly, parents of 
treatment seeking adolescents did not differ from community samples of parents of 
normal or overweight adolescents in terms of ideal weights. This indicates that current 
body weight was not taken into consideration when determining ideal body weight.  In 
contrast, treatment seeking adolescents and their parents selected larger ideal adolescent 
body shapes than normal and overweight adolescents and their parents from the 
community sample indicating that current body shape was taken into consideration 
when determining ideal body shapes. This suggests that measures of current/ideal 
discrepancies based on body shape and weight are not necessarily equivalent (Farrell, 
Lee, & Shafran, 2005; Gardner, 2001). This may be a consequence of the rapid growth, 
and the resultant dramatic changes in height and shape that occur in adolescents. It may 
be that weight is a more abstract concept and therefore more difficult to compare and 
contrast in adolescents, whereas silhouettes provide a more concrete means of 
determining body ideals. Further research is warranted to explore the reason for 
differences in weight and shape measures of body ideals.  
All current/ideal body weight and shape discrepancies (i.e., self, friend, family, 
doctor) differed amongst adolescent groups. Treatment seeking adolescents reported the 
larger discrepancies between current and ideal weight and shapes than either normal or 
overweight adolescents from the community sample. This finding was replicated by 
parents of treatment seeking adolescents who reported larger current/ideal adolescent 
body weights and shapes than parents from the community sample. The larger 
discrepancy between current and ideal body weights and shapes for heavier individuals 
is consistent with previous research indicating greater current ideal discrepancies and 
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hence greater body dissatisfaction in heavier individuals (Gardner, 2001; Schwartz & 
Brownell, 2004; Smolak & Levine, 2001). 
 
Body Dissatisfaction, Weight Loss Attempts, and Impact of Weight 
The majority of the treatment seeking adolescents reported being bothered by 
their weight, wanting to weigh something different, and having attempted to lose weight 
in the past. Parental reports on these weight dissatisfaction measures were consistent 
with adolescent reports.  
Treatment seeking adolescents reported greater body dissatisfaction and greater 
impact of weight than both normal weight and overweight adolescents in the 
community sample. Treatment seeking adolescents also reported greater health 
problems and rated their physical health as lower. They were more likely to report that 
their weight was a problem, that they were dissatisfied with and bothered by their 
weight, and that they wanted to weigh something different. Treatment seeking 
adolescents were more likely to have attempted weight loss, were dieting more 
frequently, and thought about their weight more often. These findings were replicated 
by parent reported data. Parents of treatment seeking adolescents were more likely to 
report that their adolescent had a weight problem, wanted to weigh something different, 
was preoccupied with weight loss, and had previously attempted to lose weight. They 
also reported that weight had a greater impact on their adolescent’s self-concept, and 
were more likely to report that their adolescent had missed out on opportunities because 
of their weight and experienced weight based discrimination. These results are 
consistent with previous research demonstrating the impact of weight on quality of life 
in overweight and obese individuals (Coakley et al., 1998; Fine et al., 1999; Kolotkin et 
al., 2002; Kolotkin et al., 1995; Seidell & Tijhuis, 2002; Wadden et al., 2002; Zeller & 
Modi, 2006). 
Males and females differed in their response to these questions. Males 
demonstrated the same pattern outlined above for the sample as a whole. Females 
demonstrated a different pattern of responses. Treatment seeking females differed from 
the community samples in terms of their physical health, their belief that they had a 
weight problem, and the frequency of their thoughts about their weight, but did not 
differ on other measures. Similarly, parents of males and females differed in their 
response to these items. Parents of males demonstrated the same pattern as outlined 
above. Parents of females demonstrated a different response pattern. Parents of 
treatment seeking females differed from the community sample parents in terms of their 
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reports of the presence of a weight problem, and their desire to weigh something 
different. Parents of treatment seeking females were also more likely to report that their 
adolescent had missed out on opportunities because of their weight and experienced 
weight based discrimination. They did not differ from community samples of parents on 
other measures. These findings suggest that body dissatisfaction is less weight 
dependent in females. Results support those of previous research which has 
demonstrated a ‘normal discontent’ in females regarding their body weight (Rodin et 
al., 1985; Sarwer & Thompson, 2002). Again, this phenomena has been attributed to 
thin female body ideals and the negative attributes associated with overweight and 
obesity particularly in women (Sarwer & Thompson, 2002; Schwartz & Brownell, 
2004).  
 
Psychopathology and Psychosocial and Family Functioning 
Treatment seeking adolescents and parents differed from normal and overweight 
adolescents and their parents from the community sample on some measures of 
adolescent and parent psychopathology, psychosocial functioning, and family 
functioning. 
 
Psychosocial functioning. 
Treatment seeking and weight status were not related to either adolescent or 
parent self-esteem. Previous research has demonstrated either no relationship, or an 
inverse relationship between body weight and self-esteem (French et al., 1995; Johnson, 
2002; Strauss, 2000). It has been suggested that these discrepancies may be the result of 
differing interpretations and approaches to measurement of self-esteem. It may be that 
weight is related to specific self competencies such as physical ability and attractiveness 
rather than global self-esteem(O'Dea, 2006). The self-esteem and self-concept of 
treatment seeking adolescents and their parents warrant further exploration.  
Treatment seeking adolescents did not differ from community samples of 
normal weight or overweight adolescents in terms of overall social support. There is 
little research examining perceptions of overall social support in overweight and obese 
treatment seeking adolescents. Previous research suggests that overweight individuals 
are more likely to suffer from social discrimination and bullying (Pearce et al., 2002), 
but it is not known how this may influence overall perceptions of social support. 
Treatment seeking adolescents did, however, report higher levels of support for healthy 
eating and physical activity from their family. Similarly, parents of treatment seeking 
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adolescents reported greater family support for healthy eating. Reports of social support 
for healthy eating and physical activity from friends did not differ across groups. This 
suggests that treatment seeking adolescents obtain support for healthy eating and 
exercise from their family rather than their friends. It may be that they seek this support, 
or that their families are more likely to offer unsolicited weight related advice. This 
explanation is supported by the above findings regarding family ideal weight 
discrepancies. These results indicate that families, rather than friends, may be most 
influential when it comes to healthy eating and physical activity. This warrants 
exploration in future research.  
 
Psychopathology. 
Treatment seeking adolescents did not differ from normal or overweight 
adolescents in terms of depression, anxiety or stress. While some studies have failed to 
find a relationship between weight and psychopathology in community samples, 
research suggests that overweight and obese treatment seekers do demonstrate greater 
levels of psychopathology (Friedman & Brownell, 1995; Wadden & Stunkard, 1985; 
Wadden et al., 2002). Results of the current study may be the result of different 
interpretations and approaches to measurement of psychopathology, or the use of 
different treatment seeking samples. Psychopathology is more likely to be detected in 
obese individuals when assessment is conducted using clinical interviews rather than 
self-report inventories (Carpenter et al., 2000). Previous research has also indicated that 
adolescents and parents who are recruited rather than clinically referred tend to have 
less severe psychopathology and fewer comorbidities (Kazdin, 2003). 
Parents of treatment seeking adolescents reported greater levels of 
psychopathology than parents of normal weight adolescents. This difference was 
evident for measures of depression, anxiety and stress. This finding is consistent with 
previous research indicating greater psychopathology in parents of children involved in 
weight loss intervention (Decaluwe, Braet, Moens, & Van Vlierberghe, 2006; Zeller, 
Saelens, Roehrig, Kirk, & Daniels, 2004). It may be that parental psychopathology is 
associated with greater adolescent body weight, or with the likelihood of seeking 
treatment. The psychopathology of parents of overweight adolescents from the 
community sample was not different from parents of normal weight or treatment 
seeking adolescents so does not clarify these differences, Thus, further research is 
required to explore this relationship. These results have important implications for 
adolescent weight loss intervention. Regardless of the reason for the relationship 
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between parent psychopathology and treatment seeking status, outcomes may be 
improved by addressing parental psychopathology as a component of treatment.  
Treatment seeking adolescents did not differ from community samples of 
normal weight or overweight adolescents in terms of dieting behaviours. This finding is 
consistent with previous research demonstrating high levels of dieting in adolescents 
regardless of weight status (Neumark-Sztainer & Hannan, 2000). It suggests that dieting 
is not being used by adolescents as a management strategy for overweight. This 
supports to the findings reported in previous chapters that dieting was occurring in 
response to perceptions and may be an indicator of disorder eating and psychopathology 
rather than an effective response to overweight (Twamley & Davis, 1999; Wadden, 
Foster et al., 1989).  
 
Family functioning. 
Adolescent reports of parent-adolescent communication did not differ amongst 
groups. This finding is inconsistent with results reported in previous chapters indicating 
that overweight adolescents reported more negative interaction styles and constraints in 
parent-adolescent communication than their normal weight peers. Parents of treatment 
seeking adolescents did, however, report more problems with parent-adolescent 
communication than parents of overweight adolescents in the community sample. This 
finding has implication for clinical practice and suggests that parent-adolescent 
communication may be an important treatment component for adolescent weight loss 
interventions. The relationship between parent-adolescent communication, adolescent 
weight, and treatment seeking status warrants further research.  
 
Methodological Considerations 
Several methodological issues should be considered when interpreting the 
findings of the current study. Firstly, the sample were recruited via advertisement in the 
media, school newsletters, health and community centres and RMIT University 
information bulletins to attend a free university based treatment program with a strong 
research focus. Thus, it is likely that the participants responding to these advertisements 
and willing to attend such a program differed from adolescents presenting for treatment 
in other settings (Kazdin, 2003). Consequently, the findings of the present study may 
not generalise to adolescents seeking treatment in medical or community settings.  
The composition of the community comparison sample used in the present study 
may also have influenced results. The comparison groups were a non random sample of 
 362 
parents and adolescents approached by university psychology students and agreeing to 
participate in the study.  As outlined in the chapter describing this study, overweight 
and obese adolescents, particularly those most concerned about their weight, may have 
been less likely to be approached by students recruiting participants, their parents may 
have been less likely to consent to their participation, and the adolescent may have been 
more likely to elect not to participate. If this sampling bias did occur it would have 
resulted in an under-representation of overweight and obese adolescents, particularly 
those most concerned about their weight. These sampling biases could have influenced 
the present results. 
Perhaps as a result of this sampling bias, the treatment seeking group of 
adolescents were more overweight than the overweight group from the community 
sample. Consequently it is not possible to determine whether the treatment seeking 
group were qualitatively different from the community sample, or if differences were 
the result of the degree of overweight. It may be that adolescents presenting for 
treatment have greater psychosocial distress than those who do not present for treatment 
as has been shown in adult research (Friedman & Brownell, 1995; Wadden & Stunkard, 
1985; Wadden et al., 2002). Alternatively, differences may be explained by the 
discrepancy of the degree of overweight between samples. Further studies, using a more 
overweight community group, are required to clarify this issue. 
The majority of parent respondent in the current sample were mothers. 
Consequently, it was not possible to examine differences in maternal and paternal 
reports or the relationship between adolescent weight and maternal and paternal 
measures. Previous research has demonstrated differential impact of maternal and 
paternal participation in a weight loss intervention (Temple, Wrotniak, Paluch, 
Roemmich, & Epstein, 2006). Future research should attempt to measure both mothers 
and fathers so differences can be examined.   
The reliance on self-report data in the current study may have resulted in self-
report biases. While previous research has established the adequacy of self-report height 
and weight information in population studies (Goodman et al., 2000; Nieto-Garcia et al., 
1990), there is a tendency for individuals, particularly overweight individuals, to 
overestimate their height and underestimate their weight (Flood et al., 2000). It may 
also be that heavier overweight individuals were less likely to report their height and 
weight information (Allison et al., 1998).  Each of these factors could account for the 
lower than expected levels of overweight and obesity in the present sample, and may 
have influenced relationships between body weight and other factors.  
 363 
In addition to height and weight information, some data was missing from other 
measures. While missing data appeared to be random it may have had a systematic 
effect on results (Tiggemann, 2006). Ethical guidelines required the anonymity of 
respondents from the community sample, therefore, it was not possible to contact 
participants to complete missing data. Researchers interested in exploring particular 
relationships in more detail may be advised to use measured height and weight, 
establish a mechanism for contacting participants to complete missing data, or use 
clinical interviews to ensure a more accurate and complete data set.  
The choice of measures may also have influenced study outcomes. A number of 
measures were added in the second year of the study and consequently the sample size 
available to assess these relationships was reduced, perhaps impacting on results. 
General measures of psychopathology, for example self-esteem and health locus of 
control, were typically used rather than measures developed specifically for obesity. 
Additionally, as there were few adolescent specific measures available at the time of the 
study, the majority of the measures used in the present study were designed for adult 
samples. Due to the lack of available measures of weight dissatisfaction and discontent, 
single items were used to measure these variables. This limits measurement validity and 
requires the use of nonparametric statistical procedures, thus limiting the complexity of 
analysis. While the measures used in the current study were the best available to the 
researchers at the time the research was conducted, and were deemed appropriate for 
use in the current study, measures designed specifically for overweight and obese, and 
adolescent samples may have been more appropriate. Such measures have become 
increasingly available (e.g., Johnson et al., 1999) and should be used in future research.  
Finally, the current study explored each variable separately. Future research 
should consider using more sophisticated statistical techniques to examine the 
relationships between these variables, and the unique contributions of each to 
explaining the characteristics of treatment seeking adolescents.  
 
Implications for Clinical Practice 
Notwithstanding the methodological limitations, the findings of the present 
study have a number of potential implications for obesity prevention and treatment. 
Adolescent and parent inability to report adolescent height and weight information 
indicates a need for the provision of this information. Perhaps height and weight 
measurement could be included as standard procedures in visits to health professionals, 
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or accurate height and weight measurement devices could be made more freely 
available to the community.  
Results also suggest a need for community education regarding weight 
classification. The failure of both parents and adolescents to correctly classify 
adolescent weight status, even when they are aware of height and weight information, 
suggests that overweight and obesity have become normalised. If the degree of 
overweight is underestimated by the adolescents and their parents the adolescents are 
less likely to respond to health promoting messages and are unlikely to seek treatment 
(Becker & Rosenstock, 1984). Consequently, overweight and obesity is likely to be 
more severe before treatment is sought, thus reducing the potential effectiveness of 
intervention (Byrne et al., 2003) and increasing the risk of physical and psychosocial 
comorbidities (Field et al., 2002; Wadden et al., 2002). This trend could be addressed 
through community education and the provision of accurate adolescent height, weight 
and weight classification information. Education regarding weight classifications may 
also help to counter the influence of cultural ideals on weight perceptions. 
The finding that treatment seeking adolescents receive social support for healthy 
eating and physical activity from their family highlights the importance of the family in 
the treatment of adolescent obesity. Treatment seeking adolescents and their parents 
also reported more problems in parent-adolescent communication. These findings 
suggests that adolescent weight loss interventions may be improved with the inclusion 
of information for parents regarding how best to support their adolescent’s behaviour 
change, and strategies targeting improved parent-adolescent communication and 
problem solving. 
The finding that overweight was associated with weight specific discontent, 
rather than problems with overall psychosocial functioning, also has important 
implications for interventions.  Interventions addressing psychosocial functioning 
should focus on these weight-specific concerns rather than addressing general 
psychopathology. In contrast, the parents of treatment seeking adolescents did report 
greater psychopathology than the community sample. Parental psychopathology may 
have important implications for intervention. Depression, anxiety and stress in parents 
may reduce their ability to support their adolescent to attend treatment, implement 
treatment recommendations, and maintain weight loss. Adolescent weight loss 
interventions may therefore benefit from the inclusion of treatment components 
targeting parental psychopathology, or the identification and treatment or referral of 
parents experiencing psychopathology.  
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Conclusions 
This study explored the psychosocial characteristics of treatment seeking 
overweight and obese adolescents and their parents. While treatment seeking 
adolescents reported greater body dissatisfaction and weight specific discontent, they 
did not report greater problems with overall psychosocial functioning. Findings support 
previous research demonstrating normal weight discontent amongst females, and 
suggest that weight dissatisfaction is also evident in treatment seeking adolescent males. 
Results also highlighted the importance of family social support for healthy eating and 
physical activity and indicate that treatment should also provide parents with strategies 
to support adolescent behaviour change, and target improved parent-adolescent 
communication.   
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CHAPTER 12 
STUDY 5: IMPACT OF COGNITIVE BEHAVIOUR THERAPY AND 
MOTIVATIONAL INTERVIEWING ON THE PHYSICAL AND BEHAVIOURAL 
CHARACTERISTICS OF OVERWEIGHT AND OBESE  
 
Aims 
This study aimed to examine the efficacy of cognitive behaviour therapy (CBT), 
preceded by a standard CBT assessment interview or a motivational interviewing (MI) 
session, in improving the physical and behavioural characteristics of overweight and 
obese adolescents. The first, and primary aim of the study was to examine the impact of 
the intervention on the body composition of overweight and obese adolescents. The 
second aim of the study was to examine the impact of the intervention on cardiovascular 
fitness and resting energy expenditure. Third, the study aimed to explore the impact of 
the intervention on the eating and physical activity habits of overweight and obese 
adolescents.  
 
Method 
Participants 
The treatment seeking sample comprised those adolescents, and their parents, 
who completed pre assessment and who were randomly allocated to treatment or wait-
list control as described in Chapter 9.  
 
Materials 
All adolescent participants completed a range of physiological measurements to 
assess adiposity, cardiovascular fitness and resting metabolic rate. Adolescents also 
completed a 7-day self-report food and physical activity diary and wore an 
accelerometer for the same seven days. A detailed description of each measure is 
provided in Chapter 9 and a summary is included in Table 103.  
 
Procedure 
Chapter 9 describes the procedures for recruiting, assessing and treating 
participant. The pre-intervention (pre), post-intervention (post) and post maintenance 
(maintenance) physical and behavioural assessment data were used in the present study.  
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Table 103: Summary of Physical and Behavioural Measures 
 
Anthropometric Measures 
Stadiometer 
Digital Scales 
Steel Tape Measure  
Body Composition 
LUNAR® DEXA Bone Densitometer 
Cardiovascular Fitness 
Laboratory-Based Cycle Ergometer Test 
Multi-Stage Shuttle Test (MSST) 
Resting Metabolic Rate 
Indirect Caloriometry 
Physical Activity 
MTI Actigraph (accelerometer) 
Self Administered Physical Activity Checklist (SAPAC) 
Energy Intake and Eating Habits 
7-Day Weighed Food Diary 
Youth Behavioral Risk Survey (YBRS) – Dietary Questions 
 
Results 
Data were analysed using SPSS 13. Testing for the assumption of normality 
indicated that some measures were approximately normally distributed while others had 
a notable skew. Transformations were conducted when indicated, however, they 
resulted in only minor improvements in the normality of distributions. Therefore, to aid 
in interpretation, and given a general robustness to violations of normality, an apriori 
decision was made to use untransformed variables in all analysis and interpretation. 
Given that the study was exploratory in nature and aimed to identify variables of 
interest for future study, adjustments to alpha levels were not made to control for the 
inflation in the risk of Type 1 error resulting from multiple comparisons. Multivariate 
analyses were used to minimise Type 1 error resulting from multiple comparisons 
whenever possible. 
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Efficacy of CBT and MI in the Treatment of Adolescent Overweight and Obesity 
This study was designed with the intention of comparing the impact of CBT 
intervention preceded by a standard CBT assessment interview, and CBT intervention 
preceded by a motivational interviewing (MI) session, on all outcome variables. As a 
consequence of a lower than expected completion rate, it was not possible to conduct 
meaningful comparisons on many of the variables of interest. The efficacy of CBT 
intervention preceded by a CBT assessment interview (CBT + CBT), and CBT preceded 
by a MI (MI + CBT), was compared only for the primary outcome measures.  
The outcomes of the CBT + CBT and MI + CBT treatment conditions were 
assessed using 2 x 2 x 3 mixed factorial ANOVAs. The first between subjects factor 
was condition (CBT + CBT, MI + CBT) and the second, gender (male, female). The 
within subjects factor was time (pre, post and maintenance). The interaction of time and 
condition was of interest so that differences between the treatment and control 
conditions across time could be compared. The interaction of gender, time and 
condition was also of interest so that differential effects of gender on treatment effects 
could be explored. The main effects of gender and time, and the interaction of gender 
and time were not of interest in the present analysis, therefore, simple main effects were 
not reported and results were not interpreted.  
Body fat mass, lean mass and percent fat were used as measures of body 
composition. Descriptive statistics for measures of total body composition for treatment 
and control conditions at pre, post and maintenance are presented in Table 104. For total 
fat mass, the interaction between gender, condition and time [Wilks’ λ = .96, F (2, 15) = 
0.29, p = .752, partial η2 = .04] was not significant indicating no differential effects of 
gender and condition on treatment effects. The interaction of condition and time [Wilks’ 
λ = .96, F (2, 15) = 0.34, p = .716, partial η2 = .04] was not significant, indicating no 
differential effects of condition on treatment effects. The interaction of gender and time, 
[Wilks’ λ = .95, F (2, 15) = 0.41, p = .668, partial η2 = .05], and the main effects of 
gender [F (1, 16) = 0.18, p = .677, partial η2 = .01] and condition [F (1, 16) = 0.30, p = 
.590, partial η2 = .02] were also nonsignificant. The main effect of time was significant 
[Wilks’ λ = .55, F (2, 15) = 6.07, p = .012, partial η2 = .45]. These results indicate that 
the CBT + CBT and MI + CBT treatment conditions did not differ in total fat mass 
following intervention and maintenance.  
For total lean mass, the interaction between gender, condition and time [Wilks’ 
λ = .86, F (2, 15) = 1.18, p = .334, partial η2 = .14] was not significant indicating no 
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differential effects of gender and condition on treatment effects. The interaction of 
condition and time [Wilks’ λ = .96, F (2, 15) = 0.29, p = .751, partial η2 = .04] was not 
significant indicating no differential effects of condition on treatment effects. The 
interaction of gender and time, [Wilks’ λ = .63, F (2, 15) = 4.50, p = .029, partial η2 = 
.38] and the main effect of condition [F (1, 16) = 5.13, p = .038, partial η2 = .247] were 
significant. The main effects of gender [F (1, 16) = 2.54, p = .131, partial η2 = .14] and 
time [Wilks’ λ = .82, F (2, 15) = 1.61, p = .232, partial η2 = .18] were not significant. 
These results indicate that the CBT + CBT and MI + CBT treatment conditions did not 
differ in total lean mass following intervention and maintenance.  
For total percent fat, the interaction between gender, condition and time [Wilks’ 
λ = .97, F (2, 15) = 0.27, p = .767, partial η2 = .04] was not significant indicating no 
differential effects of gender and condition on treatment effects. The interaction of 
condition and time [Wilks’ λ = .91, F (2, 15) = 0.79, p = .472, partial η2 = .10] was not 
significant indicating no differential effects of condition on treatment effects. The 
interaction of gender and time, [Wilks’ λ = .64, F (2, 15) = 4.27, p = .034, partial η2 = 
.36] and the main effect of time [Wilks’ λ = .45, F (2, 16) = 9.34, p = .002, partial η2 = 
.56] were significant. The main effects of gender [F (1, 16) = 1.03, p = .325, partial η2 = 
.06] and condition [Wilks’ λ = .28, F (2, 16) < 0.01, p = .956, partial η2 < .01] were not 
significant. These results indicate that the CBT + CBT and MI + CBT treatment 
conditions did not differ in total percent fat following intervention and maintenance.  
Combined, these results indicated that participation in a MI session prior to 
participation in a CBT weight loss intervention did not result in better outcomes than 
participation in a CBT assessment interview prior to treatment.  Therefore, for the 
purpose of program evaluation, all adolescents receiving the CBT intervention, that is, 
both the CBT + CBT and MI + CBT treatment conditions, were combined in a single 
treatment condition and the impact of intervention on physical and behavioural 
variables was examined.  
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Table 104: Descriptive Statistics for Total Body Composition Measures for CBT and MI  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Total Fat Mass (kg) 
Pre          
CBT+CBT 12 37.82 9.30 4 34.61 8.79 8 39.44 9.69 
MI+CBT 8 39.39 14.88 4 40.29 16.90 4 38. 50 15.12 
Post          
CBT+CBT 12 34.14 10.88 4 30.06 10.59 8 36.18 11.12 
MI+CBT 8 36.97 16.56 4 37.80 18.32 4 36.14 17.38 
Maintenance         
CBT+CBT 12 33.29 13.38 4 28.50 11.69 8 35.69 14.24 
MI+CBT 8 36.29 16.47 4 35.58 19.52 4 37.00 15.82 
Total Lean Mass (kg) 
Pre          
CBT+CBT 12 43.58 7.36 4 41.68 8.84 8 44.54 6.97 
MI+CBT 8 51.44 8.14 4 55.61 10.02 4 47.28 2.82 
Post          
CBT+CBT 12 43.73 7.14 4 43.64 9.48 8 43.77 6.45 
MI+CBT 8 51.35 8.03 4 56.59 8.44 4 46.11 2.42 
Maintenance         
CBT+CBT 12 44.56 9.18 4 48.54 11.39 8 42.57 7.95 
MI+CBT 8 52.79 8.30 4 58.23 8.30 4 47.35 3.30 
Total Percent Fat 
Pre          
CBT+CBT 12 44.74 4.71 4 43.87 3.15 8 45.17 5.48 
MI+CBT 8 41.07 9.43 4 39.85 10.10 4 42.30 10.07 
Post          
CBT+CBT 12 41.75 6.63 4 39.07 5.39 8 43.09 7.10 
MI+CBT 8 39.01 11.97 4 37.37 13.65 4 40.65 11.86 
Maintenance         
CBT+CBT 12 40.28 8.13 4 35.12 6.31 8 42.86 8.01 
MI+CBT 8 38.04 12.04 4 35.05 14.77 4 41.02 9.79 
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Efficacy of CBT in the Treatment of Adolescent Overweight and Obesity 
As a result of the RMIT University Human Research Ethics Committee 
requirement that participants randomly allocated to the control condition be offered 
treatment after a 6-month waiting period, pre and post data was available for both the 
treatment and control condition and 12-month maintenance data was available for the 
treatment condition only. Thus, treatment outcomes were assessed in two separate 
studies. The first study assessed treatment effectiveness by comparing the outcomes of 
the control and treatment conditions at post. The second study assessed the maintenance 
of change in the treatment condition by comparing pre, post and maintenance outcomes. 
Results of study one and two are combined in the discussion that follows. 
 
Study 1: Comparison of Treatment and Control 
Study 1 assessed treatment efficacy by comparing the outcomes of the control 
and treatment conditions at post intervention. These outcomes were assessed using a 
series of 2 x 2 between subjects ANCOVAs and MANCOVAs with pre data entered as 
a covariate. The first factor was condition (treatment, control) and the second factor was 
gender (male, female). The main effect of condition was of interest so that the treatment 
and control conditions could be compared. The interaction effect was also of interest so 
that differential effects of gender on treatment effects could be explored. The main 
effect of gender was not of interest in the present study, therefore follow-up univariate 
effects of gender are not reported and results are not discussed. 
 
Body Composition 
Body fat mass, lean mass and percent fat were used as measures of body 
composition. Descriptive statistics for measures of total body composition for treatment 
and control conditions at pre and post intervention are presented in Table 105.  
For total fat mass, the interaction between gender and condition [F (1, 42) < 
0.01, p = .983, partial η2 < .01] and the main effect of gender were nonsignificant [F (1, 
42) = 0.10, p = .753, partial η2 = < .01]. The main effect of condition was significant [F 
(1, 42) = 7.32, p = .010, partial η2 = .16]. This indicates that, after controlling for the 
pre-treatment total fat mass, those in the treatment condition had a significantly lower 
total fat mass than those in the control condition following intervention. These data are 
displayed in Figure 28. 
 
 372 
Error! Not a valid link. 
Figure 28. Total fat mass at pre and post intervention for treatment and control 
conditions. 
 
For total lean mass, the interaction between gender and condition [F (1, 42) = 
0.15, p = .698, partial η2 < .01] was not significant. The main effects of gender [F (1, 
42) = 18.51, p < .001, partial η2 = .33] was significant. The main effect of condition was 
not significant [F (1, 42) = 3.29, p = .078, partial η2 = .08] indicating that, after 
controlling for the pre-treatment total lean mass, the treatment and control conditions 
did not differ in total lean mass following intervention.  
For total percent fat, the interaction between gender and condition [F (1, 42) = 
0.56, p = .459, partial η2 = .02] and the main effect of gender were nonsignificant [F (1, 
42) = 2.76, p = .105, partial η2 = .07]. The main effect of condition was significant [F 
(1, 42) = 4.62, p = .038, partial η2 = .11] indicating that, after controlling for the pre-
treatment total percent fat, participants in the treatment condition had a significantly 
lower total percent fat than participants in the control condition following intervention. 
These data are presented in Figure 29.  
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Figure 29. Total percent fat at pre and post intervention for treatment and control 
conditions. 
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Table 105: Descriptive Statistics for Total Body Composition Measures 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Total Fat Mass (kg) 
Pre 43 40.68 12.19 20 41.09 15.23 23 40.32 9.13 
Treatment 30 40.84 12.77 14 41.51 15.89 16 40.26 9.77 
Control 13 40.29 11.23 6 40.11 14.92 7 40.45 8.17 
          
Post 43 40.25 14.79 20 40.99 18.88 23 39.60 10.44 
Treatment 30 39.10 15.35 14 40.16 19.26 16 38.18 11.49 
Control 13 42.89 12.62 6 42.94 19.56 7 42.85 7.21 
 
Total Lean Mass (kg) 
Pre 43 46.49 8.44 20 48.77 11.06 23 44.51 4.63 
Treatment 30 47.50 8.99 14 50.48 11.43 16 44.89 5.24 
Control 13 44.18 6.74 6 44.79 9.90 7 43.66 2.93 
          
Post 43 47.53 8.79 20 51.44 10.98 23 44.14 4.20 
Treatment 30 48.07 9.56 14 52.55 11.71 16 44.15 4.76 
Control 13 46.29 6.89 6 48.84 9.47 7 44.10 2.84 
 
Total Percent Fat 
Pre 43 44.68 6.44 20 43.57 7.18 23 45.66 5.70 
Treatment 30 44.25 6.89 14 42.97 7.42 16 45.37 6.41 
Control 13 45.69 5.36 6 44.95 7.02 7 46.31 3.92 
          
Post 43 43.41 8.24 20 41.46 9.33 23 45.11 6.94 
Treatment 30 42.33 8.95 14 40.40 9.93 16 44.02 7.92 
Control 13 45.91 5.89 6 43.93 7.98 7 47.60 3.04 
 
Descriptive statistics for measures of truncal body composition for treatment and 
control conditions at pre and post intervention are presented in Table 106. For truncal 
fat mass, the interaction between gender and condition [F (1, 42) < .01, p = .954, partial 
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η2 < .01] and the main effect of gender were nonsignificant [F (1, 42) = 0.05, p = .831, 
partial η2 < .01]. The main effect of condition was significant [F (1, 42) = 5.68, p = 
.022, partial η2 = .13]. This indicates that, after controlling for the pre-treatment truncal 
fat mass, those in the treatment condition had a significantly lower truncal fat mass than 
those in the control condition following intervention. These data are presented in Figure 
30.  
 
Error! Not a valid link. 
Figure 30. Truncal fat mass at pre and post intervention for treatment and control 
conditions. 
 
For truncal lean mass, the interaction between gender and condition [F (1, 42) = 
0.45, p = .508, partial η2 = .01] was not significant. The main effect of gender [F (1, 42) 
= 9.31, p = .004, partial η2 = .20] was significant. The main effect of condition was also 
significant [F (1, 42) = 4.44, p = .042, partial η2 = .11] indicating that, after controlling 
for the pre-treatment truncal lean mass, the control condition had a significantly greater 
truncal lean mass than the treatment condition. This data are presented in Figure 32.  
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Figure 31. Truncal lean mass at pre and post intervention for treatment and control 
conditions. 
 
For truncal percent body fat, the interaction between gender and condition [F (1, 
42) = 0.45, p = .504, partial η2 = .01] was not significant. The main effects of gender [F 
(1, 42) = 2.19, p = .147, partial η2 = .05] and condition [F (1, 42) = 1.32, p = .257, 
partial η2 = .03] were also nonsignificant. These findings indicate that, after controlling 
for truncal percent body fat at pre, the treatment and control conditions did not differ in 
terms of truncal percent body fat at post.   
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Table 106: Descriptive Statistics for Truncal Body Composition 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Truncal Fat Mass (kg) 
Pre 43 18.89 5.28 20 18.20 5.87 23 18.93 4.81 
Treatment 30 18.59 5.63 14 18.34 6.17 16 18.81 5.31 
Control 13 18.59 4.57 6 17.87 5.65 7 19.20 3.77 
          
Post 43 18.31 6.27 20 17.97 7.22 23 18.61 5.47 
Treatment 30 17.78 6.73 14 17.61 7.69 16 17.92 60.12 
Control 13 19.55 5.09 6 18.83 6.55 7 20.18 3.88 
          
Truncal Lean Mass (kg) 
Pre 43 22.14 4.40 20 22.92 5.79 23 21.46 2.66 
Treatment 30 22.55 4.69 14 23.72 6.04 16 21.52 2.90 
Control 13 21.19 3.66 6 21.05 5.13 7 21.31 2.20 
          
Post 43 22.52 4.36 20 24.01 5.62 23 21.23 2.28 
Treatment 30 22.56 47.41 14 24.28 6.06 16 21.05 2.53 
Control 13 22.43 3.48 6 23.36 4.88 7 21.62 1.64 
          
Truncal Percent Fat 
Pre 43 44.35 5.78 20 43.07 5.73 23 45.46 5.72 
Treatment 30 43.85 6.28 14 42.41 5.81 16 45.11 6.59 
Control 13 45.50 4.42 6 44.60 5.73 7 46.27 3.19 
          
Post 43 43.06 7.45 20 40.95 7.70 23 44.90 6.88 
Treatment 30 42.13 8.24 14 40.04 8.49 16 43.96 7.83 
Control 13 45.21 4.81 6 43.05 5.47 7 47.06 3.57 
 
Anthropometric Measures 
Descriptive statistics for total body weight are presented in Table 107. For body 
weight, the interaction between gender and condition [F (1, 42) = 0.11, p = .742, partial 
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η2 < .01] was not significant. The main effect of gender was also nonsignificant [F (1, 
42) = 2.59, p = .116, partial η2 = .07]. The main effect of condition was significant [F 
(1, 42) = 5.60, p = .023, partial η2 = .13] indicating that, after controlling for the pre-
treatment weight, the treatment condition had a significantly lower body weight than the 
control condition following intervention. These data are presented in Figure 32.  
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Figure 32. Weight at pre and post intervention for treatment and control conditions. 
 
Table 107: Descriptive Statistics for Total Body Weight (kg) 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 44 91.29 17.90 21 93.61 22.96 23 89.17 11.72 
Treatment 30 92.49 18.80 14 96.34 24.19 16 89.13 12.27 
Control 14 88.71 16.15 7 88.16 20.92 7 89.25 11.26 
          
Post 44 91.82 20.42 21 96.16 26.17 23 87.85 12.57 
Treatment 30 91.48 21.62 14 97.21 27.62 16 86.48 13.59 
Control 14 92.53 18.34 7 94.06 24.93 7 91.00 10.08 
 
Descriptive statistics for the waist and hip circumferences are presented in Table 
108. For waist circumference, the interaction between gender and condition was not 
significant [F (1, 42) = 0.45, p = .506, partial η2 = .01]. The main effects of gender [F 
(1, 42) = 0.82, p = .370, partial η2 = .02] and condition [F (1, 42) = 0.13, p = .721, 
partial η2 < .01] were also nonsignificant. These findings indicate that, after controlling 
for waist circumference at pre, the treatment and control conditions did not differ in 
terms of waist circumference at post.   
For hip circumference, the interaction between gender and condition was not 
significant [F (1, 42) = 0.85, p = .364, partial η2 = .02]. The main effects of gender [F 
(1, 42) = 0.37, p = .546, partial η2 = .01] and condition [F (1, 42) = 1.13, p = .295, 
partial η2 = .03] were also nonsignificant. These findings indicate that, after controlling 
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for hip circumference at pre, the treatment and control conditions did not differ in terms 
of hip circumference at post.   
 
Table 108: Descriptive Statistics for Waist and Hip Circumferences 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Waist (cm) 
Pre 43 93.42 9.79 20 94.63 10.57 23 92.37 9.16 
Treatment 29 92.26 9.83 13 94.24 10.84 16 90.66 8.95 
Control 14 95.81 9.60 7 95.36 10.83 7 96.27 9.05 
          
Post 43 92.27 10.84 20 94.12 11.70 23 90.67 10.01 
Treatment 29 90.95 12.08 13 93.05 12.96 16 89.25 11.46 
Control 14 95.00 7.30 7 96.11 9.53 7 93.89 4.66 
          
Hip (cm)          
Pre 43 111.30 9.84 20 108.67 10.64 23 113.58 8.67 
Treatment 29 111.51 9.67 13 108.67 10.24 16 113.82 8.84 
Control 14 110.86 10.53 7 108.68 12.21 7 113.04 8.95 
          
Post 43 110.40 10.65 20 107.98 10.93 23 112.50 10.16 
Treatment 29 110.14 11.72 13 108.16 12.47 16 111.75 11.21 
Control 14 110.93 8.37 7 107.64 8.20 7 114.23 7.69 
 
Descriptive statistics for body mass index (BMI), BMI-for-age percentile, and 
BMI-for-age z-scores are presented in Table 109. For BMI, the interaction between 
gender and condition [F (1, 42) = 0.09, p = .768, partial η2 < .01] was not significant. 
The main effect of gender was also nonsignificant [F (1, 42) = 1.80, p = .187, partial η2 
= .05]. The main effect of condition was significant [F (1, 42) = 6.28.73, p = .005, 
partial η2 = .19] indicating that, after controlling for the pre-treatment BMI, the 
treatment condition had a significantly lower BMI than the control condition following 
intervention. This is presented in Figure 33.  
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Figure 33. BMI at pre and post intervention for treatment and control conditions. 
 
For BMI-for-age percentile, the interaction between gender and condition was 
not significant [F (1, 42) = 0.12, p = .731, partial η2 < .01]. The main effects of gender 
[F (1, 42) = 0.10, p = .755 partial η2 < .01] and condition [F (1, 42) = 3.26, p = .079, 
partial η2 = .08] were also nonsignificant. These findings indicate that, after controlling 
for BMI percentile at pre, the treatment and control conditions did not differ in terms of 
BMI percentile at post.   
For BMI-for-age z-score, the interaction between gender and condition [F (1, 
42) = 0.02, p = .900, partial η2 < .01] was not significant. The main effect of gender was 
also nonsignificant [F (1, 42) = 0.08, p = .785, partial η2 < .01]. The main effect of 
condition was significant [F (1, 42) = 5.71, p = .022, partial η2 = .13] indicating that, 
after controlling for the pre-treatment BMI-for-age z-score, the treatment condition had 
a significantly lower BMI-for-age z-score than the control condition following 
intervention. This is presented in Figure 34.  
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Figure 34. BMI-for-age z-score at pre and post intervention for treatment and control 
conditions. 
 381 
 
Table 109: Descriptive Statistics for BMI, BMI-For-Age Percentile, and BMI-For-Age 
Z-Score 
 
 Total Sample Males Females 
 N M SD N M SD N M SD 
BMI (kg/m2)          
Pre 43 32.59 4.38 20 31.69 4.81 23 33.24 4.13 
Treatment 29 32.48 4.6  13 31.63 4.73 16 33.18 4.52 
Control 14 32.59 4.38 7 31.81 5.35 7 33.37 3.39 
          
Post 43 32.24 5.20 20 31.81 6.06 23 32.60 4.44 
Treatment 29 31.58 5.13 13 31.03 5.38 16 32.03 5.04 
Control 14 33.59 5.28 7 33.27 7.38 7 33.27 7.38 
          
BMI-For-Age Percentile 
Pre 43 96.61 5.08 20 97.85 2.34 23 97.55 2.27 
Treatment 29 97.54 2.52 13 97.81 2.48 16 97.32 2.60 
Control 14 98.01 1.78 7 97.91 2.32 7 98.10 1.21 
          
Post 43 96.61 5.08 20 97.12 3.46 23 96.17 6.20 
Treatment 29 95.87 5.95 13 96.68 3.89 16 95.22 7.28 
Control 14 98.15 1.81 7 97.96 2.52 7 98.34 0.82 
          
BMI-for-Age Z-Score 
Pre 43 2.12 .35 20 2.18 .381 23 2.07 .32 
Treatment 29 2.10 .36 13 2.17 .387 16 2.04 .34 
Control 14 2.16 .33 7 2.18 .402 7 2.14 .26 
          
Post 43 2.04 .46 20 2.1 .46 23 1.99 .46 
Treatment 29 1.97 .50 13 2.04 .48 16 1.92 .52 
Control 14 2.19 .32 7 2.22 .44 7 2.17 .19 
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Cardiovascular Fitness 
Descriptive statistics for cardiovascular fitness measures are presented in Table 
110. For peak workload, the interaction between gender and condition was significant 
[F (1, 41) = 9.08, p = .005, partial η2 = .20]. Subsequent post hoc analysis, with a 
Bonferroni adjusted alpha level, indicated that after controlling for peak workload at 
pre, males in the control condition demonstrated greater peak workload than females in 
the control condition, and males in the control condition demonstrated greater peak 
workload than males in the treatment condition. The main effects of gender [F (1, 41) = 
7.52, p = .009, partial η2 = .17] was significant. The main effect of condition [F (1, 41) 
= 0.78, p = .383, partial η2 = .02] was not significant. These findings indicate that, after 
controlling for peak workload at pre, the treatment and control conditions did not differ 
in terms of peak workload at post.   
For peak oxygen uptake, the interaction between gender and condition was 
significant [F (1, 41) = 12.51, p = .001, partial η2 = .25]. Subsequent post hoc analysis, 
with a Bonferroni adjusted alpha level, indicated that after controlling for VO2 peak at 
pre, males in the control condition demonstrated greater VO2 peak than females in the 
control condition, males in the control condition demonstrated greater VO2 peak than 
males in the treatment condition, and females in the treatment condition demonstrated 
greater VO2 peak than females in the control condition. The main effect of gender [F (1, 
41) = 4.46, p = .042, partial η2 = .11] was significant. The main effect of condition [F 
(1, 41) = 0.11, p = .745, partial η2 < .01] was not significant. These findings indicate 
that, after controlling for peak workload at pre, the treatment and control conditions did 
not differ in terms of peak workload at post.   
For peak oxygen uptake per kilogram the interaction between gender and 
condition was not significant [F (1, 41) = 0.13, p = .716, partial η2 < .01]. The main 
effects of gender [F (1, 41) = 0.36, p = .554, partial η2 = .01] and condition [F (1, 41) = 
0.84, p = .365, partial η2 = .02] were also nonsignificant. These findings indicate that, 
after controlling for VO2/kg at pre, the treatment and control conditions did not differ in 
terms of VO2/kg at post.   
For the multistage fitness test, the interaction between gender and condition was 
not significant [F (1, 42) = 0.17, p = .679, partial η2 = .01]. The main effects of gender 
[F (1, 42) = 0.39, p = .534, partial η2 = .01] and condition [F (1, 42) = 1.78, p = .191, 
partial η2 = .05] were also nonsignificant. These findings indicate that, after controlling 
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for fitness at pre, the treatment and control conditions did not differ in terms of 
multistage fitness at post.   
 
Table 110: Descriptive Statistics for Cardiovascular Fitness 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Peak Workload (Watts) 
Pre 42 166.90 39.62 19 177.63 46.32 23 158.04 31.43 
Treatment 28 173.57 40.62 12 191.67 40.36 16 160.00 36.29 
Control 14 153.57 35.16 7 153.57 48.79 7 153.57 17.25 
Post 42 166.67 40.82 19 182.89 44.14 23 153.26 33.12 
Treatment 28 170.53 39.12 12 185.42 37.62 16 159.37 37.50 
Control 14 158.93 44.51 7 178.57 56.69 7 139.28 13.36 
VO2 Peak (ml/min)        
Pre 42 175.46 37.41 19 185.97 43.89 23 166.78 29.30 
Treatment 28 181.26 39.47 12 198.80 40.20 16 168.11 34.48 
Control 14 163.86 30.99 7 163.98 43.83 7 163.74 12.66 
Post 42 176.85 41.44 19 190.36 45.37 23 165.69 35.05 
Treatment 28 183.37 38.54 12 194.51 39.36 16 175.01 36.94 
Control 14 163.82 45.34 7 183.24 56.92 7 144.4 18.29 
VO2/kg (ml/min/kg)        
Pre 42 26.40 6.33 19 29.05 6.37 23 24.23 5.52 
Treatment 28 26.49 6.73 12 29.41 6.75 16 24.30 6.01 
Control 14 26.25 5.68 7 28.45 6.11 7 24.06 4.62 
Post 42 24.01 6.15 19 26.11 6.38 23 24.23 5.52 
Treatment 28 24.51 6.19 12 26.64 6.14 16 22.91 5.91 
Control 14 23.00 6.16 7 25.19 7.18 7 20.82 4.44 
Multistage (m)        
Pre 36 336.67 159.25 15 374.67 189.81 21 309.52 131.55 
Treatment 25 345.60 159.43 10 374.00 197.10 15 326.67 132.81 
Control 11 316.36 164.64 5 376.00 196.67 6 266.67 129.41 
Post 36 413.33 212.04 15 497.33 242.47 21 353.33 168.68 
Treatment 25 448.00 215.72 10 554.00 249.45 15 377.33 162.46 
Control 11 334.54 189.33 5 384.00 204.16 6 293.33 184.03 
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Resting Metabolic Rate 
Descriptive statistics for the resting metabolic rate are presented in Table 111. 
For resting oxygen uptake, the interaction between gender and condition was not 
significant [F (1, 41) = 1.36, p = .251, partial η2 = .04]. The main effects of gender [F 
(1, 41) = 2.85, p = .100, partial η2 = .07] and condition [F (1, 41) = 1.65, p = .207, 
partial η2 = .04] were also nonsignificant. These findings indicate that, after controlling 
for VO2 at pre, the treatment and control conditions did not differ in terms of VO2 at 
post.   
For resting energy expenditure (REE), the interaction between gender and 
condition was not significant [F (1, 41) = 1.53, p = .224, partial η2 = .04]. The main 
effects of gender [F (1, 41) = 2.72, p = .108, partial η2 = .07] and condition [F (1, 41) = 
2.00, p = .166, partial η2 = .05] were also nonsignificant. These findings indicate that, 
after controlling for REE at pre, the treatment and control conditions did not differ in 
terms of REE at post.   
 
Table 111: Descriptive Statistics for Resting Metabolic Rate 
 Total Sample Males Females 
 N M SD N M SD N M SD 
VO2 ml/min         
Pre 42 317.15 359.55 19 416.25 518.92 23 235.30 71.52 
Treatment 28 341.04 438.06 12 475.30 653.92 16 240.35 81.23 
Control 14 269.38 74.00 7 315.01 70.51 7 223.75 45.13 
Post 42 299.19 362.57 19 396.41 524.41 23 218.88 71.29 
Treatment 28 248.50 80.22 12 293.37 75.00 16 214.85 68.13 
Control 14 228.10 83.02 7 573.05 87.01 7 228.10 83.02 
REE (kcal/d)         
Pre 41 2281.61 2546.56 18 3050.96 3713.42 23 1679.50 521.53 
Treatment 27 2467.97 3118.38 11 3565.60 4746.07 16 1713.35 589.69 
Control 14 1922.19 542.04 7 2242.26 528.77 7 1602.11 343.42 
Post 41 2109.47 2571.70 18 2818.91 3777.69 23 1554.26 513.03 
Treatment 27 1700.53 555.52 11 1977.79 561.02 16 1509.92 479.52 
Control 14 2898.14 4326.12 7 4140.67 6047.69 7 1655.60 610.72 
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Physical Activity Habits 
Descriptive statistics for accelerometer data are reported in Table 112. For 
average activity counts per hour, the interaction between gender and condition was not 
significant [F = (1, 22) = 0.12, p = .734, partial η2 = .01]. The main effects of gender [F 
(1, 22) = 0.12, p = .736, partial η2 = .01] and condition [F (1, 22) = 1.63, p = .218, 
partial η2 = .08] were also nonsignificant. These results indicate that, after controlling 
for average activity counts per hour at pre, the treatment and control conditions did not 
differ in terms of average activity counts per hour at post.  
For light intensity minutes per hour, the interaction between gender and 
condition was not significant [F = (1, 23) = 0.13, p = .720, partial η2 = .01]. The main 
effects of gender [F (1, 23) = 0.16, p = .697, partial η2 = .01] and condition [F (1, 23) = 
0.29, p = .594, partial η2 = .02] were also nonsignificant. These results indicate that, 
after controlling for light intensity minutes per hour at pre, the treatment and control 
conditions did not differ in terms of light intensity minutes per hour at post.  
For moderate intensity minutes per hour, the interaction between gender and 
condition was not significant [F = (1, 23) = 0.84, p = .371, partial η2 = .04]. The main 
effects of gender [F (1, 23) = 2.62, p = .122, partial η2 = .12] and condition [F (1, 23) = 
1.56, p = .228, partial η2 = .08] were also nonsignificant. These results indicate that, 
after controlling for moderate intensity minutes per hour at pre, the treatment and 
control conditions did not differ in terms of moderate intensity minutes per hour at post.  
For vigorous intensity minutes per hour, the interaction between gender and 
condition was not significant [F = (1, 23) = 0.01, p = .932, partial η2 < .01]. The main 
effects of gender [F (1, 23) = 0.01, p = .908, partial η2 < .01] and condition [F (1, 23) = 
0.35, p = .558, partial η2 = .02] were also nonsignificant. These results indicate that, 
after controlling for vigorous intensity minutes per hour at pre, the treatment and control 
conditions did not differ in terms of vigorous intensity minutes per hour at post.  
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Table 112: Descriptive Statistics for Accelerometer Data  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Average Counts 
Pre 23 28020.73 9544.29 11 34508.03 8747.81 12 22074.03 5652.90 
Treatment 15 27767.24 9743.49 6 34376.91 11629.78 9 23360.80 5195.69 
Control 8 28496.02 9799.31 5 34665.38 4710.52 3 18213.76 6162.42 
Post 23 29855.98 11944.80 11 35015.43 13508.90 12 25126.48 8272.44 
Treatment 15 31433.96 11510.70 6 36765.48 14957.50 9 27879.61 7517.24 
Control 8 26897.26 12964.70 5 32915.36 12902.10 3 16867.10 3729.98 
Light Intensity Minutes 
Pre 24 55.44 2.02 12 54.43 2.13 12 56.45 1.34 
Treatment 16 55.49 2.10 7 54.59 2.59 9 56.19 1.40 
Control 8 55.34 2.00 5 54.20 1.52 3 57.24 0.88 
Post 24 54.57 2.33 12 54.24 2.41 12 54.91 2.30 
Treatment 16 54.42 1.96 7 54.19 2.58 9 54.60 1.47 
Control 8 54.87 3.07 5 54.31 2.46 3 55.81 4.32 
Moderate Intensity Minutes 
Pre 24 4.15 1.80 12 5.09 1.94 12 3.20 1.03 
Treatment 16 4.04 1.81 7 4.88 2.29 9 3.38 1.04 
Control 8 4.36 1.89 5 5.38 1.52 3 2.65 0.96 
Post 24 4.31 1.80 12 5.13 1.90 12 3.48 1.30 
Treatment 16 4.46 1.59 7 5.15 1.89 9 3.92 1.16 
Control 8 4.01 2.25 5 5.11 2.14 3 2.17 0.68 
Vigorous Intensity Minutes 
Pre 24 0.29 0.25 12 0.38 0.22 12 0.19 0.25 
Treatment 16 0.31 0.27 7 0.42 0.25 9 0.23 0.27 
Control 8 0.23 0.19 5 0.32 0.17 3 0.07 0.07 
Post 24 0.45 0.58 12 0.56 0.66 12 0.33 0.49 
Treatment 16 0.53 0.68 7 0.67 0.85 9 0.42 0.54 
Control 8 0.28 0.28 5 0.42 0.28 3 0.06 0.03 
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Descriptive statistics for self-reported physical activity are reported in Table 
113. For average daily minutes of physical activity, the interaction between gender and 
condition was not significant [F = (1, 34) = 0.71, p = .405, partial η2 = .02]. The main 
effects of gender [F (1, 34) = 0.18, p = .674, partial η2 = .01] and condition [F (1, 34) = 
0.93, p = .341, partial η2 = .03] were also nonsignificant. These results indicate that, 
after controlling for average daily minutes of physical activity at pre, the treatment and 
control conditions did not differ in terms of average daily minutes of physical activity at 
post.  
For average daily minutes of moderate to vigorous intensity physical activity, 
the interaction between gender and condition was not significant [F = (1, 34) = 3.02, p = 
.093, partial η2 = .09]. The main effects of gender [F (1, 34) = 1.91, p = .178, partial η2 
= .06] and condition [F (1, 34) = 2.22, p = .147, partial η2 = .07] were also 
nonsignificant. These results indicate that, after controlling for average daily minutes of 
moderate to vigorous intensity physical activity at pre, the treatment and control 
conditions did not differ in terms of average daily minutes of moderate to vigorous 
intensity physical activity at post.  
For average daily moderate to vigorous intensity physical activity METs, the 
interaction between gender and condition was significant [F = (1, 34) = 10.57, p = .003, 
partial η2 = .26]. Subsequent post hoc analysis, with a Bonferroni adjusted alpha level, 
indicated that after controlling for average daily moderate to vigorous intensity physical 
activity METs, males in the control condition reported more average daily moderate to 
vigorous intensity physical activity METs than females in the control condition, and 
males in the control condition reported greater average daily moderate to vigorous 
intensity physical activity METs than males in the treatment condition. The main effects 
of gender [F (1, 34) = 6.28, p = .018, partial η2 = .17] was also significant. The main 
effect of condition [F (1, 34) = 1.88, p = .180, partial η2 = .06] was not significant. 
These results indicate that, after controlling for average daily moderate to vigorous 
intensity physical activity METs at pre, the treatment and control conditions did not 
differ in terms of average daily moderate to vigorous intensity physical activity METs at 
post.  
For average daily moderate to vigorous intensity physical activity weighted 
METs, the interaction between gender and condition was significant [F = (1, 34) = 7.28, 
p = .011, partial η2 = .20]. Subsequent post hoc analysis, with a Bonferroni adjusted 
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alpha level, indicated that after controlling for average daily moderate to vigorous 
intensity physical activity weighted METs, males in the control condition reported more 
average daily weighted METs than females in the control condition, and males in the 
control condition reported greater average daily moderate to vigorous intensity physical 
activity weighted METs than males in the treatment condition. The main effects of 
gender [F (1, 34) = 3.39, p = .076, partial η2 = .10] and condition [F (1, 34) = 3.15, p = 
.086, partial η2 = .10] were also nonsignificant. These results indicate that, after 
controlling for average daily moderate to vigorous intensity physical activity weighted 
METs at pre, the treatment and control conditions did not differ in terms of average 
daily moderate to vigorous intensity physical activity weighted METs at post.  
Descriptive statistics for self-reported sedentary times are reported in Table 114. 
For average daily minutes of sedentary time, the interaction between gender and 
condition was significant [F = (1, 37) = 4.28, p = .047, partial η2 = .12]. Subsequent 
post hoc analysis, with a Bonferroni adjusted alpha level, indicated that after controlling 
for average daily minutes of sedentary time, males in the control condition reported 
more daily minutes of sedentary time than males in the treatment condition. The main 
effects of gender [F (1, 37) = 0.46, p = .500, partial η2 = .01] and condition [F (1, 37) = 
2.69, p = .111, partial η2 = .08] were also nonsignificant. These results indicate that, 
after controlling for self-reported sedentary times at pre, the treatment and control 
conditions did not differ in terms of self-reported sedentary times at post.  
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Table 113: Descriptive Statistics for Self-Reported Physical Activity Measures  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Physical Activity (min/day) 
Pre 35 78.54 61.10 13 98.96 70.96 22 66.48 52.51 
Treatment 24 81.08 54.34 9 86.85 51.07 15 77.62 57.68 
Control 11 73.00 76.51 4 126.21 108.42 7 42.60 30.20 
Post 35 98.83 59.37 13 109.87 55.85 22 92.31 61.69 
Treatment 24 95.44 58.44 9 92.81 56.17 15 97.01 61.65 
Control 11 106.23 63.58 4 148.24 34.99 7 82.23 65.40 
Moderate to Vigorous Intensity Physical Activity (min/day) 
Pre 35 31.83 38.56 13 47.56 57.27 22 22.53 17.02 
Treatment 24 31.88 26.42 9 43.18 34.67 15 25.09 18.13 
Control 11 31.73 58.74 4 57.42 98.62 7 17.05 13.99 
Post 35 37.88 33.4 13 49.16 42.77 22 31.22 25.22 
Treatment 24 34.46 30.16 9 36.76 35.49 15 33.08 27.73 
Control 11 45.35 40.15 4 77.05 49.60 7 27.23 20.09 
Moderate to Vigorous Intensity Physical Activity METs 
Pre 35 62.36 97.05 13 108.10 145.58 22 41.98 35.02 
Treatment 24 68.27 89.77 9 112.09 132.54 15 41.98 35.02 
Control 11 49.47 114.97 4 99.11 194.35 7 21.10 23.78 
Post 35 96.29 102.96 13 134.71 134.27 22 73.59 73.53 
Treatment 24 92.10 82.48 9 87.71 92.32 15 94.73 79.28 
Control 11 105.44 142.34 4 240.44 166.91 7 28.29 27.31 
Moderate to Vigorous Intensity Physical Activity Weighted METs 
Pre 35 36.45 68.05 13 55.15 90.46 22 25.40 49.77 
Treatment 24 43.79 77.60 9 58.58 105.27 15 34.91 57.75 
Control 11 20.45 38.53 4 47.42 55.38 7 5.04 13.34 
Post 35 49.53 86.04 13 69.17 118.41 22 37.92 59.96 
Treatment 24 41.01 58.90 9 28.76 40.58 15 48.37 67.86 
Control 11 68.10 128.99 4 160.08 189.14 7 15.54 31.30 
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For average daily minutes of screen time, the interaction between gender and 
condition was not significant [F = (1, 37) = 2.08, p = .158, partial η2 = .06]. The main 
effect of gender [F (1, 37) = 0.74, p = .398, partial η2 = .02] was also nonsignificant. 
The main effect of condition [F (1, 37) = 6.62, p = .015, partial η2 = .17] was significant 
indicating that, after controlling for average daily minutes of screen time at pre, those in 
the treatment condition reported lower average daily minutes of screen time than those 
in the control condition at post. This is presented in Figure 35.  
 
Error! Not a valid link.  
Figure 35. Minutes of screen time at pre and post intervention for treatment and control 
conditions. 
 
For average daily minutes of study time, the interaction between gender and 
condition was not significant [F = (1, 38) = 0.61, p = .442 partial η2 = .02]. The main 
effects of gender [F (1, 38) = 0.30, p = .586, partial η2 = .01] and condition [F (1, 38) = 
0.23, p = .634, partial η2 = .01] were also nonsignificant.  These results indicate that, 
after controlling for average daily minutes of study time at pre, the treatment and 
control conditions did not differ in terms of average daily minutes of study time at post.  
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Table 114: Descriptive Statistics for Self-Reported Sedentary Time  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Sedentary Time (min/day) 
Pre 38 295.40 130.66 16 280.75 132.73 22 306.05 131.19 
Treatment 26 282.46 123.33 11 242.87 88.31 15 311.5 139.49 
Control 12 323.43 146.96 5 364.09 184.23 7 294.38 120.85 
          
Post 38 225.55 128.21 16 216.96 138.72 22 231.8 122.97 
Treatment 26 204.43 124.67 11 156.41 75.71 15 239.65 143.25 
Control 12 271.33 128.94 5 350.19 159.87 7 215.00 67.52 
          
Screen Time (min/day) 
Pre 38 190.73 93.24 16 200.98 85.34 22 183.27 99.89 
Treatment 26 188.82 83.74 11 183.28 79.97 15 192.88 88.96 
Control 12 194.87 115.22 5 239.94 92.54 7 162.69 125.42 
          
Post 38 151.63 85.94 16 158.26 71.6 22 146.8 96.39 
Treatment 26 130.54 85.40 11 119.78 42.58 15 138.43 107.56 
Control 12 197.31 70.28 5 242.9 40.80 7 164.74 70.54 
          
Study Time (min/day) 
Pre 38 70.07 94.37 16 51.35 90.47 22 83.68 96.87 
Treatment 26 70.42 79.75 11 34.82 30.19 15 96.52 94.76 
Control 12 69.30 124.50 5 87.70 161.28 7 56.16 102.92 
          
Post 38 48.88 76.96 16 43.12 69.67 22 53.06 83.21 
Treatment 26 46.57 76.58 11 26.1 28.46 15 61.57 96.55 
Control 12 53.89 80.95 5 80.57 116.74 7 34.84 43.73 
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Eating Habits 
Descriptive statistics for total food and energy intake are reported in Table 115. 
For average daily weight of food, the interaction between gender and condition was not 
significant [F = (1, 37) = 0.71, p = .406, partial η2 = .02]. The main effect of gender [F 
(1, 37) = 0.72, p = .402, partial η2 = .02] was also nonsignificant. The main effect of 
condition [F (1, 37) = 4.84, p = .035, partial η2 = .13] was significant indicating that, 
after controlling for average daily weight of food at pre, those in the treatment condition 
reported greater average daily weight of food than those in the control condition at post. 
These data are displayed in Figure 36.  
 
 
Error! Not a valid link. 
Figure 36. Average daily weight of food at pre and post intervention for treatment and 
control conditions. 
 
For average daily energy intake, the interaction between gender and condition 
was not significant [F = (1, 38) = 2.91, p = .097, partial η2 = .08]. The main effects of 
gender [F (1, 38) = 0.12, p = .736, partial η2 < .01] and condition [F (1, 38) < 0.01, p = 
.975, partial η2 < .01] were also nonsignificant. These results indicate that, after 
controlling for average daily energy intake at pre, the treatment and control conditions 
did not differ in terms of average daily energy intake at post.  
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Table 115: Descriptive Statistics for Total Energy Intake  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Weight of Food (g) 
Pre 38 1654.29 649.93 16 2019.16 723.57 22 1388.92 441.66 
Treatment 27 1685.56 645.85 11 2034.75 708.10 16 1445.5 487.70 
Control 11 1577.51 685.03 5 1984.86 841.24 6 1238.06 261.08 
          
Post 38 1506.70 643.99 16 1836.85 749.11 22 1266.59 431.79 
Treatment 27 1622.23 629.78 11 2002.42 664.50 16 1360.85 462.85 
Control 11 1223.12 615.45 5 1472.58 871.32 6 1015.24 190.00 
          
Energy Intake (kJ) 
Pre 38 7723.48 1770.79 16 8968.96 1621.73 22 6817.67 1266.81 
Treatment 27 7746.29 1608.97 11 8818.81 1498.08 16 7008.94 1252.02 
Control 11 7667.48 2206.00 5 9299.28 2013.33 6 6307.64 1268.18 
          
Post 38 6493.31 1824.74 16 7423.67 1758.75 22 5816.69 1586.84 
Treatment 27 6455.43 1769.01 11 7659.58 1070.16 16 5627.58 1693.06 
Control 11 6586.28 2042.07 5 6904.66 2871.70 6 6320.97 1247.78 
 
Descriptive statistics for macronutrient intake are presented in Table 116. For 
the multivariate analysis, with all protein, fat and carbohydrate intake based on the 7-
day weighed food diary as dependent variables, the interaction between the two factors 
was not significant [Wilks’ λ = .86 F = (3, 29) = 1.53, p = .228, partial η2 = .14]. The 
main effects of gender [Wilks’ λ = .91, F (3, 29) = 0.96, p = .423, partial η2 = .09] and 
condition [Wilks’ λ = .84, F (3, 29) = 1.84, p = .163, partial η2 = .16] were not 
significant, indicating that, after controlling for the pre-treatment macronutrient intake, 
the treatment and control conditions did not differ in terms of macronutrient intake 
following intervention.  
Follow-up univariate analysis were conducted for each of the macronutrients. 
For protein intake, the interaction of gender and condition was not significant [F(1, 37) 
= 0.30, p = .590, partial η2 = .01]. The main effects of gender [F(1, 37) = 1.49, p = 
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.231, partial η2 = .04] and condition [F(1, 37) = 0.66, p = .420, partial η2 = .02] were 
not significant. These findings indicate that, after controlling for protein intake at pre, 
the treatment and control conditions did not differ in terms of protein intake at post. 
For fat intake, the interaction of gender and condition was not significant [F(1, 
37) = 2.49, p = .124, partial η2 = .07]. The main effects of gender [F(1, 37) = 0.12, p = 
.737, partial η2 < .01] and condition [F(1, 37) = 1.96, p = .171, partial η2 = .06] were 
also not significant. These findings indicate that, after controlling for fat intake at pre, 
the treatment and control conditions did not differ in terms of fat intake at post. 
For carbohydrate intake, the interaction of gender and condition was not 
significant [F(1, 37) = 3.39, p = .074, partial η2 = .09]. The main effects of gender [F(1, 
37) = 0.12, p = .730, partial η2 < .01] and condition [F(1, 37) = 44, p = .512, partial η2 
= .01] were not significant. These findings indicate that, after controlling for 
carbohydrate intake at pre, the treatment and control conditions did not differ in terms 
of carbohydrate intake at post. 
Descriptive statistics for fat intake are presented in Table 117. For the 
multivariate analysis, with all saturated, monounsaturated and polyunsaturated fat intake 
based on the 7-day weighed food diary as dependent variables, the interaction between 
the two factors was not significant [Wilks’ λ = .89 F = (3, 29) = 1.23, p = .316, partial 
η2 = .11]. The main effects of gender [Wilks’ λ = .90, F (3, 29) = 1.03, p = .395, partial 
η2 = .10] and condition [Wilks’ λ = .83, F (3, 29) = 2.01, p = .135, partial η2 = .17] 
were not significant, indicating that, after controlling for the pre-treatment fat intake, the 
treatment and control conditions did not differ in terms of fat intake following 
intervention.  
Follow-up univariate analysis were conducted for each of the fat micronutrients. 
For saturated fat intake, the interaction of gender and condition was not significant [F(1, 
37) = 0.48, p = .495, partial η2 = .01]. The main effects of gender [F(1, 37) < 0.01, p = 
.967, partial η2 < .01] and condition [F(1, 37) = 1.58, p = .217, partial η2 = .05] were 
not significant. These findings indicate that, after controlling for saturated fat intake at 
pre, the treatment and control conditions did not differ in terms saturated fat intake at 
post. 
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Table 116: Descriptive Statistics for Macronutrient Intake 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Protein(g)          
Pre 38 74.82 18.68 16 86.16 17.23 22 66.57 15.29 
Treatment 27 75.35 18.75 11 84.85 18.23 16 68.82 16.62 
Control 11 73.51 19.35 5 89.04 16.33 6 60.57 9.66 
Post 38 66.83 19.09 16 75.91 15.80 22 60.22 18.84 
Treatment 27 68.21 19.61 11 78.29 12.38 16 61.27 20.95 
Control 11 63.43 18.16 5 70.66 22.44 6 57.41 12.70 
Fat(g)          
Pre 38 68.19 18.20 16 78.28 16.74 22 60.85 15.78 
Treatment 27 69.30 17.86 11 78.75 18.96 16 62.79 14.24 
Control 11 65.47 19.61 5 77.26 12.28 6 55.65 19.83 
Post 38 56.73 17.49 16 61.60 16.61 22 53.19 17.62 
Treatment 27 54.45 16.35 11 62.09 14.75 16 49.21 15.69 
Control 11 62.32 19.72 5 60.53 22.13 6 63.81 19.49 
Carbohydrates(g)          
Pre 38 226.96 59.03 16 266.01 58.63 22 198.56 40.96 
Treatment 27 225.26 49.26 11 257.40 42.30 16 203.17 41.65 
Control 11 231.12 80.98 5 284.95 88.11 6 186.26 39.89 
Post 38 186.98 64.07 16 221.91 64.73 22 161.57 51.33 
Treatment 27 188.07 62.08 11 231.77 38.43 16 158.02 57.72 
Control 11 184.30 71.82 5 200.21 105.65 6 171.04 30.35 
 
For monounsaturated fat intake, the interaction of gender and condition was not 
significant [F(1, 37) = 3.24, p = .081, partial η2 = .09]. The main effects of gender [F(1, 
37) = 0.26, p = .613, partial η2 = .01] and condition [F(1, 37) = 2.60, p = .117, 
partial η2 = .07] were not significant. These findings indicate that, after controlling for 
monounsaturated fat intake at pre, the treatment and control conditions did not differ in 
terms of monounsaturated fat intake at post. 
For polyunsaturated fat intake, the interaction of gender and condition was not 
significant [F(1, 37) = 3.07, p = .089, partial η2 = .09]. The main effects of gender [F(1,
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37) < 0.01, p = .995, partial η2 < .01] and condition [F(1, 37) = 0.18, p = .670, 
partial η2 = .01] were not significant. These findings indicate that, after controlling for 
polyunsaturated fat intake at pre, the treatment and control conditions did not differ in 
terms of polyunsaturated fat intake at post. 
 
Table 117: Descriptive Statistics for Fat Intake 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Saturated Fat (g) 
Pre 38 29.56 8.92 16 35.15 8.31 22 25.50 7.05 
Treatment 27 29.83 8.78 11 35.21 8.84 16 26.14 6.76 
Control 11 28.89 9.65 5 35.02 7.96 6 23.77 8.16 
Post 38 23.05 7.35 16 25.58 7.92 22 21.21 6.48 
Treatment 27 22.19 6.42 11 25.17 6.12 16 20.15 5.97 
Control 11 25.15 9.26 5 26.49 11.83 6 24.03 7.50 
Monounsaturated Fat (g) 
Pre 38 24.19 6.51 16 27.11 6.13 22 22.07 6.05 
Treatment 27 24.75 6.51 11 27.45 7.11 16 22.89 5.55 
Control 11 22.81 6.59 5 26.36 3.68 6 19.86 7.29 
Post 38 20.92 7.32 16 22.11 5.86 22 20.06 8.25 
Treatment 27 19.74 6.14 11 22.34 5.64 16 17.95 5.98 
Control 11 23.83 9.34 5 21.60 6.98 6 25.69 11.25 
Polyunsaturated Fat (g) 
Pre 38 8.72 2.62 16 9.59 2.32 22 8.09 2.69 
Treatment 27 8.98 2.34 11 9.77 2.51 16 8.44 2.13 
Control 11 8.08 3.24 5 9.19 2.05 6 7.16 3.93 
Post 38 7.84 3.27 16 8.48 2.51 22 7.38 3.71 
Treatment 27 7.65 3.15 11 8.98 2.60 16 6.74 3.24 
Control 11 8.30 3.66 5 7.36 3.24 6 9.09 4.64 
 
Study 2: Maintenance of Treatment Outcomes 
The second study assessed the long-term maintenance of change in the treatment 
condition. The maintenance of change for the treatment condition was measured using a 
series of 2 x 3 mixed factorial ANOVAs. The between subjects factor was gender (male, 
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female) and the within subjects factor was time (pre, post, maintenance). The main 
effect of time was of interest so the impact of treatment over time could be explored. 
The interaction effect was also of interest so that differential effects of gender on 
treatment outcomes could be explored. The main effect of gender was not of interest in 
the present study, therefore, follow-up univariate effects of gender were not reported 
and results were not discussed. 
 
Body Composition 
Descriptive statistics for total body composition measures are presented in Table 
118. For total body fat mass, the interaction between gender and time was not 
significant [Wilks’ λ = .96, F (2, 17) = 0.39, p = .682, partial η2 = .04]. The main effect 
of gender was not significant [F (1, 18) = 0.20, p = .657, partial η2 = .01]. The main 
effect of time was significant [Wilks’ λ = .55, F (2, 17) = 7.05, p = .006, partial η2 = 
.45]. A trend analysis found a significant quadratic trend [F (1, 18) = 5.74, p = .028, 
partial η2 = .24], and a significant linear trend [F (1, 18) = 6.32, p = .022, partial η2 = 
.26] indicating an improvement in total fat mass from pre to post and a maintenance of 
improvement from post to maintenance. Subsequent post hoc analysis, with a 
Bonferroni adjusted alpha level, indicated that total body fat mass improved 
significantly from pre to post, however, fat mass at maintenance did not differ 
significantly from pre or post body fat. These data are displayed in Figure 37. 
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Figure 37. Total body fat mass at pre, post and maintenance for the sample and males 
and females. 
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For total lean body mass, the interaction between gender and time was 
significant [Wilks’ λ = .87, F (2, 17) = 1.33, p = .019, partial η2 = .37]. Subsequent post 
hoc analysis, with a Bonferroni adjusted alpha level, indicated that total lean body mass 
increased significant for males from pre to maintenance but there were no significant 
changes for females. The main effects of gender [F (1, 18) = 2.63, p = .112 partial η2 = 
.13] and time were not significant [Wilks’ λ = .63, F (2, 17) = 5.07, p = .292, partial η2 
= .14]. These results indicate that, for those in the treatment condition, total lean body 
mass did not change significantly from pre to post to maintenance. These data are 
displayed in Figure 38. 
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Figure 38. Total body lean mass at pre, post and maintenance for the sample and males 
and females. 
  
For total percent body fat, the interaction between gender and time was 
significant [Wilks’ λ = .66, F (2, 17) = 4.34, p = .030, partial η2 = .34]. Subsequent post 
hoc analysis, with a Bonferroni adjusted alpha level, indicated that for males, total 
percent body fat improved significantly from pre to post, and improved significantly 
from post to maintenance, however, there were no significant differences for females.  
The effect of gender was not significant [F (1, 18) = 1.44, p = .246, partial η2 = .07]. 
The effect of time was significant [Wilks’ λ = .45, F (2, 17) = 10.29, p = .001, partial η2 
= .58]. A trend analysis found a significant linear trend [F (1, 18) = 21.50, p < .001, 
partial η2 = .54], however the quadratic trend was not significant [F (1, 18) = 2.74, p = 
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.115, partial η2 = .13], indicating an improvement in percent body fat from pre to post 
and post to maintenance. Subsequent post hoc analysis, with a Bonferroni adjusted 
alpha level, indicated that total percent body fat improved significantly from pre to post, 
and improved significantly from post to maintenance. These data are displayed in 
Figure 39 . 
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Figure 39. Total percent body fat at pre, post and maintenance for the sample and males 
and females. 
 
Descriptive statistics for truncal body composition measures are displayed in 
Table 119. For truncal fat mass, the interaction between gender and time was not 
significant [Wilks’ λ = .95, F (2, 17) = 0.48, p = .628, partial η2 = .05]. The effect of 
gender was also not significant [F (1, 18) = 0.53, p = .477, partial η2 = .03]. The effect 
of time was significant [Wilks’ λ = .61, F (2, 17) = 5.37, p = .016, partial η2 = .39]. A 
trend analysis found a significant linear trend [F (1, 18) = 7.98, p = .011, partial η2 = 
.31], however the quadratic trend was not significant [F (1, 18) = 2.00, p = .174, partial 
η2 = .10], indicating an improvement in truncal fat mass from pre to post and post to 
maintenance. Subsequent post hoc analysis, with a Bonferroni adjusted alpha level 
indicated significant differences from pre to post, and pre to maintenance. Post and 
maintenance truncal fat mass did not differ significantly. These data are displayed in 
Figure 40. 
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Table 118: Descriptive Statistics for Total Body Composition 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Total Body Fat Mass (kg) 
Pre 20 38.46 11.50 8 37.45 12.84 12 39.13 11.06 
Post 20 35.27 13.10 8 33.93 14.46 12 36.16 12.69 
Maintenance 20 34.49 14.34 8 32.04 15.37 12 36.13 14.06 
Total Body Lean Mass (kg) 
Pre 20 46.73 8.45 8 48.64 11.49 12 45.45 5.91 
Post 20 46.78 8.24 8 50.12 10.82 12 44.55 5.42 
Maintenance 20 47.85 9.55 8 53.39 10.58 12 44.16 7.02 
Total Percent Body Fat 
Pre 20 43.28 7.00 8 41.86 7.25 12 44.22 6.98 
Post 20 40.66 8.95 8 38.23 9.65 12 42.28 8.48 
Maintenance 20 39.39 9.64 8 35.09 10.52 12 42.25 8.23 
 
For truncal lean mass, the interaction between gender and time was not 
significant [Wilks’ λ = .73, F (2, 17) = 3.17, p = .068, partial η2 = .27]. The main effects 
of gender [F (1, 18) = 0.93, p = .347, partial η2 = .06] and time were also nonsignificant 
[Wilks’ λ = .87, F (2, 17) = 1.22, p = .0161, partial η2 = .39]. These results indicate that, 
for those in the treatment condition, truncal lean body mass did not change significantly 
from pre to post to maintenance  
For truncal percent fat, the interaction between gender and time was significant 
[Wilks’ λ = .60, F (2, 17) = 5.71, p = .013, partial η2 = .40]. Subsequent post hoc 
analysis, with a Bonferroni adjusted alpha level, indicated that truncal percent body fat 
improved significantly from pre to post, and improved significantly from post to 
maintenance for males, however, there were no significant differences for females. The 
effect of gender was not significant [F (1, 18) = 1.64, p = .217, partial η2 = .08]. 
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Figure 40. Truncal fat mass at pre, post and maintenance for the sample and males and 
females. 
 
The effect of time was significant [Wilks’ λ = .45, F (2, 17) = 10.45, p = .001, 
partial η2 = .55]. A trend analysis found a significant linear trend [F (1, 18) = 22.08, p < 
.001, partial η2 = .55], however the quadratic trend was not significant [F (1, 18) = 0.60, 
p= .451, partial η2 = .03], indicating an improvement in truncal percent body fat from 
pre to post and post to maintenance. Subsequent post hoc analysis, with a Bonferroni 
adjusted alpha level indicated that truncal percent body fat improved significantly from 
pre to post, and improved significantly from post to maintenance. These data are 
displayed in Figure 41. 
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Figure 41. Truncal percent body fat at pre, post and maintenance for the sample and 
males and females. 
 
Table 119: Descriptive Statistics for Truncal Body Composition Measures 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Truncal Fat Mass (kg) 
Pre 20 17.40 5.44 8 16.50 5.06 12 18.00 5.82 
Post 20 16.08 6.28 8 15.00 6.11 12 16.80 6.56 
Maintenance 20 15.57 6.61 8 13.93 6.47 12 16.66 6.75 
          
Truncal Lean Mass (kg) 
Pre 20 21.96 4.58 8 22.49 6.06 12 21.61 3.26 
Post 20 21.70 3.98 8 22.57 5.32 12 21.11 3.91 
Maintenance 20 22.16 5.10 8 24.23 6.25 12 20.78 3.85 
 
Trunk Percent Fat 
Pre 20 42.91 6.58 8 41.56 6.13 12 43.80 6.98 
Post 20 40.42 8.35 8 38.39 8.51 12 42.11 8.26 
Maintenance 20 39.33 9.06 8 31.86 9.51 12 42.30 7.75 
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Anthropometric Measures 
Descriptive statistics for total body weight and circumference measures are 
displayed in Table 120. For body weight, the interaction between gender and time was 
not significant [Wilks’ λ = 1.00, F (2, 21) < 0.01, p = .995 partial η2 < .01]. The effect 
of gender was also not significant [F (1, 22) = 0.03, p = .866, partial η2 < .01]. The 
effect of time was significant [Wilks’ λ = .52, F (2, 22) = 9.73, p = .001, partial η2 = 
.48]. A trend analysis found a significant quadratic trend [F (1, 22) = 19.10, p < .001, 
partial η2 = .47], however the linear trend was not significant [F (1, 22) = 0.10, p = .775, 
partial η2 = .01], indicating an improvement in body weight from pre to post and 
increase in weight from post to maintenance. Subsequent post hoc analysis, with a 
Bonferroni adjusted alpha level indicated a significant weight loss from pre to post. 
Total body weight at maintenance did not differ from pre or post scores. These data are 
displayed in Figure 42. 
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Figure 42. Total body weight at pre, post and maintenance for the sample and males and 
females. 
 
For waist circumference, the interaction between gender and time was not 
significant [Wilks’ λ = .90, F (2, 17) = 0.92, p = .419, partial η2 = .10]. The main effects 
of gender [F (1, 18) = 0.50, p = .489, partial η2 = .03] and time [Wilks’ λ = .73, F (2, 
17) = 3.16, p = .068, partial η2 = .27] were also nonsignificant. These results indicate 
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that for those in the treatment condition, waist circumference did not change 
significantly from pre to post to maintenance. 
For hip circumference, the interaction between gender and time was not 
significant [Wilks’ λ = .95, F (2, 17) = .48, p = .627, partial η2 = .05]. The main effects 
of gender [F (1, 18) = 0.60, p = .450, partial η2 = .03] and time [Wilks’ λ = .75, F (2, 
17) = 2.86, p = .085, partial η2 = .25] were also nonsignificant. These results indicate 
that for those in the treatment condition, hip circumference did not change significantly 
from pre to post to maintenance. 
 
Table 120: Descriptive Statistics for Body Weight and Waist and Hip Circumferences 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Body Weight (kg) 
Pre 24 88.93 17.37 11 89.59 21.71 13 88.38 13.59 
Post 24 86.44 17.6 11 87.09 21.12 13 85.7 14.87 
Maintenance 24 88.41 19.04 11 89.16 22.86 13 87.78 16.07 
          
Waist (cm)          
Pre 20 91.22 9.96 8 93.21 9.70 12 89.89 10.32 
Post 20 88.53 11.51 8 89.79 9.70 12 87.69 12.92 
Maintenance 20 88.79 12.94 8 92 13.52 12 86.65 12.67 
          
Hip (cm) 
Pre 20 110.56 9.96 8 107.11 9.71 12 112.85 9.85 
Post 20 107.93 11.29 8 105.69 10.75 12 109.43 11.85 
Maintenance 20 109.40 12.37 8 108.33 10.42 12 110.11 13.93 
 
Descriptive statistics for BMI, BMI-for-age percentiles, and BMI-for-age z-
scores are displayed in Table 121. For BMI, the interaction between gender and time 
was not significant [Wilks’ λ = .96, F (2, 21) = 0.49, p = .618, partial η2 = .05]. The 
effect of gender was also nonsignificant [F (1, 22) = 1.00, p = .329, partial η2 = .04]. 
The effect of time was significant [Wilks’ λ = .53, F (2, 21) = 9.40, p = .001, partial η2 
= .47]. A trend analysis found a significant quadratic trend [F (1, 22) = 9.75, p = .005, 
partial η2 = .31], and a significant linear trend [F (1, 22) = 5.22, p = .032, partial η2 = 
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.19], indicating an improvement in BMI from pre to post and post to maintenance. 
Subsequent post hoc analysis, with a Bonferroni adjusted alpha level indicated that BMI 
improved significantly from pre to post, however, BMI at maintenance did not differ 
significantly from pre or post BMI. This is displayed in Figure 43.  
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Figure 43. BMI at pre, post and maintenance for the sample and males and females 
 
For BMI percentiles, the interaction between gender and time was not 
significant [Wilks’ λ = .98, F (2, 21) = 0.22, p = .809, partial η2 = .02]. The effect of 
gender was also nonsignificant [F (1, 22) = 0.25, p = .620, partial η2 = .01]. The effect 
of time was significant [Wilks’ λ = .77, F (2, 21) = 3.08, p = .067, partial η2 = .23]. 
These results indicate that for those in the treatment condition, BMI percentile did not 
change significantly from pre to post to maintenance. 
For BMI-for-age z-scores, the interaction between gender and time was not 
significant [Wilks’ λ = .98, F (2, 21) = 0.18, p = .839, partial η2 = .02]. The effect of 
gender was also nonsignificant [F (1, 22) = 0.17, p = .682, partial η2 = .008]. The effect 
of time was significant [Wilks’ λ = .52, F (2, 21) = 9.62, p = .001, partial η2 = .47].  A 
trend analysis found a significant linear trend [F (1, 22) = 18.85, p < .001, partial η2 = 
.46], however the quadratic trend was not significant [F (1, 22) = 1.17, p = .292, partial 
η2 = .05], indicating an improvement in BMI from pre to post and pre to maintenance. 
Subsequent post hoc analysis, with a Bonferroni adjusted alpha level indicated that BMI 
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improved significantly from pre to post and pre to maintenance, however, BMI at post 
did not differ significantly from maintenance BMI. This is displayed in Figure 44.  
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Figure 44. BMI-for-age z-score at pre, post and maintenance for the sample and males 
and females 
 
Table 121: Descriptive Statistics for BMI, BMI-For-Age Percentile and BMI-For-Age 
Z-Score 
 Total Sample Males Females 
 N M SD N M SD N M SD 
BMI (kg/m2) 
Pre 24 31.93 4.72 11 30.99 4.62 13 32.72 4.83 
Post 24 30.70 5.10 11 29.70 4.68 13 31.50 5.47 
Maintenance 24 30.83 5.59 11 29.43 5.22 13 32.02 5.82 
BMI-for-age Percentile 
Pre 24 97.32 2.68 11 97.57 2.63 13 97.11 2.81 
Post 24 95.32 6.39 11 96.15 4.04 13 94.62 7.98 
Maintenance 24 94.54 7.39 11 95.27 4.36 13 93.91 9.37 
BMI-for-age Z-Score 
Pre 24 2.07 0.36 11 2.13 0.39 13 2.01 0.35 
Post 24 1.91 0.50 11 1.93 0.44 13 1.88 0.56 
Maintenance 24 1.83 0.53 11 1.87 0.53 13 1.80 0.55 
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Cardiovascular Fitness 
Descriptive statistics for cardiovascular fitness measures are presented in Table 
122. For peak workload, the interaction between gender and time was not significant 
[Wilks’ λ = .95, F(2, 21) = 0.60, p = .559, partial η2 = .05]. The main effects of gender 
[F (1, 22) = 2.54, p = .125, partial η2 = .10] and time [Wilks’ λ = .94, F (2, 21) = 71, p = 
.502, partial η2 = .06] were also nonsignificant. These results indicate that for those in 
the treatment condition, peak workload
 
did not change significantly from pre to post to 
maintenance. 
For peak oxygen uptake, the interaction between gender and time was not 
significant [Wilks’ λ = .89, F(2, 21) = 1.31, p = .291, partial η2 = .11]. The main effects 
of gender [F (1, 22) = 1.87, p = .185, partial η2 = .08] and time [Wilks’ λ = .98, F (2, 
21) = .25, p = .782, partial η2 = .02] were also nonsignificant. These results indicate that 
for those in the treatment condition, VO2 peak did not change significantly from pre to 
post to maintenance. 
For peak oxygen uptake per kilogram, the interaction between gender and time 
was not significant [Wilks’ λ = .93, F(2, 21) = 0.78, p = .472, partial η2 = .07]. The 
main effects of gender [F (1, 22) = 4.26, p = .051, partial η2 = .16] was also 
nonsignificant. The main effect of time [Wilks’ λ = .67, F (2, 21) = 5.20, p = .015, 
partial η2 = .33] was significant. A trend analysis found a significant quadratic trend [F 
(1, 22) = 0.45, p = .511, partial η2 = .02], however the linear trend was not significant [F 
(1, 22) = 8.18, p = .009 partial η2 = .27] indicating significant declines from pre to post. 
Subsequent post hoc analysis, with a Bonferroni adjusted alpha level indicated that 
VO2/kg reduced significantly from pre to post. This is displayed in Figure 45. 
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Figure 45. VO2/kg at pre, post and maintenance for the sample and males and females 
 
For the multistage fitness test, the interaction between gender and time was not 
significant [Wilks’ λ = .70, F(2, 15) = 3.16, p = .071, partial η2 = .30]. The main effect 
of gender [F (1, 16) = 0.70, p = .417, partial η2 = .04] was also nonsignificant. The main 
effect of time [Wilks’ λ = .31, F (2, 15) = 16.71, p < .091, partial η2 = .69] was 
significant. A trend analysis found a significant linear trend [F (1, 16) = 25.06, p < .001, 
partial η2 = .61], the quadratic trend was not significant [F (1, 16) = 0.47, p = .503 
partial η2 = .03] indicating significant improvements from pre to post to maintenance. 
Subsequent post hoc analysis, with a Bonferroni adjusted alpha level indicated that 
multistage fitness test improved significantly from pre to post and pre to maintenance, 
however. Multistage fitness test results at post did not differ significantly from 
maintenance multistage fitness test results. This is displayed in Figure 46. 
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Figure 46. Multistage fitness test at pre, post and maintenance for the sample and males 
and females 
 
Resting Metabolic Rate 
Descriptive statistics for the resting metabolic rate are presented in Table 123. 
For resting oxygen uptake, the interaction between gender and time was not significant 
[Wilks’ λ = .96, F(2, 21) = 0.49, p = .617, partial η2 = .05]. The main effects of gender 
[F (2, 21) = 3.59, p = .071, partial η2 = .14] and time [Wilks’ λ = .80, F (2, 21) = 2.64, p 
= .095, partial η2 = .20] were also nonsignificant. These results indicate that for those in 
the treatment condition, VO2 did not change significantly from pre to post to 
maintenance. 
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Table 122: Descriptive Statistics for Cardiovascular Fitness 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Peak Workload (Watts) 
Pre 24 177.50 37.99 11 188.63 40.87 13 168.08 34.13 
Post 24 172.92 40.32 11 184.09 39.17 13 163.46 40.33 
Maintenance 24 177.08 40.32 11 193.18 33.71 13 163.46 41.60 
VO2 Peak (ml/min) 
Pre 24 184.48 38.01 11 192.92 40.85 13 174.79 34.00 
Post 24 184.65 39.88 11 191.89 40.17 13 178.52 40.19 
Maintenance 24 187.13 42.06 11 202.17 33.67 13 174.41 45.42 
VO2/kg (ml/min/kg)        
Pre 24 27.69 6.25 11 30.34 6.23 13 25.45 5.54 
Post 24 24.96 6.48 11 26.83 6.41 13 23.38 6.36 
Maintenance 24 26.86 7.71 11 30.25 7.30 13 23.99 7.08 
Multistage Fitness Test (m) 
Pre 18 391.11 197.78 7 377.14 190.24 11 400.00 211.09 
Post 18 527.78 259.15 7 605.71 263.75 11 478.18 255.88 
Maintenance 18 631.11 288.46 7 734.29 313.41 11 565.45 265.19 
 
For REE, the interaction between gender and time was not significant [Wilks’ λ 
= .89, F = (2, 20) = 1.28, p = .300, partial η2 = .11]. The main effects of gender [F (2, 
20) = 3.59, p = .072, partial η2 = .15] was also nonsignificant. The main effect of time 
[Wilks’ λ = .67, F (2, 20) = 4.86, p = .019, partial η2 = .33] was significant. A trend 
analysis found that both the linear [F (1, 21) = 1.26, p = .275, partial η2 = .06] and 
quadratic trends [F (1, 21) = 2.99, p = .098, partial η2 = .13] were not significant. 
Subsequent post hoc analysis, with a Bonferroni adjusted alpha level, indicated that 
REE did not differ significantly from pre to post to maintenance. These data are 
displayed in Figure 47.  
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Figure 47. REE at pre, post and maintenance for the sample and males and females 
 
Table 123: Descriptive Statistics for Resting Metabolic Rate 
 Total Sample Males Females 
 N M SD N M SD N M SD 
VO2 ml/min 
Pre 24 346.30 471.33 11 479.87 685.63 13 233.28 62.06 
Post 24 246.15 80.06 11 283.93 70.78 13 214.19 75.47 
Maintenance 24 260.66 71.56 11 296.64 60.43 13 230.22 67.68 
          
REE (kcal/d) 
Pre 23 2519.63 3363.84 10 3620.70 4999.09 13 1672.66 462.96 
Post 23 1675.26 547.30 10 1892.82 511.36 13 1507.91 532.21 
Maintenance 23 1818.62 510.55 10 2076.05 440.71 13 1620.59 484.25 
 
Physical Activity Habits 
Descriptive statistics for accelerometer data are reported in Table 124. For 
average activity counts per hour, the interaction between gender and time was not 
significant [Wilks’ λ = .82, F = (2, 4) = 0.45, p = .665, partial η2 = .19]. The main 
effects of gender [F (1, 5) = 0.76, p = .423, partial η2 = .13] and time [Wilks’ λ = .25, F 
(2, 4) = 6.14, p = .060, partial η2 = .75] were also nonsignificant. These results indicate 
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that for those in the treatment condition, average activity counts per hour did not change 
significantly from pre to post to maintenance. 
For average light activity minutes per hour, the interaction between gender and 
time was not significant [Wilks’ λ = .82, F = (2, 4) = 0.44, p = .672, partial η2 = .18]. 
The main effects of gender [F (1, 5) = 0.01, p = .938, partial η2 < .01] and time [Wilks’ 
λ = .51, F (2, 4) = 1.91, p = .262, partial η2 = .49] were also non-significant. These 
results indicate that for those in the treatment condition, average minutes of light 
activity per hour did not change significantly from pre to post to maintenance. 
For average moderate activity minutes per hour, the interaction between gender 
and time was significant [Wilks’ λ = .05, F = (2, 4) = 41.90, p = .002, partial η2 = .95]. 
Subsequent post hoc analysis, with a Bonferroni adjusted alpha level, indicated that for 
males, average moderate activity minutes per hour were significantly different at post 
and maintenance. The main effect of gender [F (1, 5) = 0.63, p = .463, partial η2 = .11] 
was nonsignificant. The main effect of time [Wilks’ λ = .05, F (2, 4) = 42.45, p = .002, 
partial η2 = .95] was significant. A trend analysis found that both the quadratic trend [F 
(1, 5) = 5.00, p = .076, partial η2 = .50] and the linear trend [F (1, 5) < 0.01, p = .989, 
partial η2 < .01] were not significant. Subsequent post hoc analysis, with a Bonferroni 
adjusted alpha level, indicated significant difference from post to maintenance. These 
data are displayed in Figure 48.  
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Figure 48. Average moderate intensity minutes of physical activity per hour at pre, post 
and maintenance for the sample and males and females 
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For average vigorous activity minutes per hour, the interaction between gender 
and time was not significant [Wilks’ λ = .86, F = (2, 4) = 0.33, p = .735, partial η2 = 
.14]. The main effects of gender [F (1, 5) < 0.01, p = .956, partial η2 < .01] and time 
[Wilks’ λ = .69, F (2, 4) = 0.91, p = .473, partial η2 = .31] were also nonsignificant. 
These results indicate that for those in the treatment condition, average minutes of 
vigorous activity did not change significantly from pre to post to maintenance. 
 
Table 124: Descriptive Statistics for Accelerometer Data 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Activity Counts  
Pre 7 25202.83 8765.80 2 31437.80 14644.14 5 22708.84 5868.02 
Post 7 31392.69 9094.01 2 35175.77 7994.89 5 29879.46 9902.21 
Maint. 7 25503.60 7124.93 2 26684.90 2541.24 5 25031.08 8576.46 
          
Light Activity (min/day) 
Pre 7 56.12 2.10 2 55.17 3.54 5 56.50 1.69 
Post 7 53.95 1.25 2 54.56 1.24 5 53.70 1.30 
Maint. 7 56.21 1.20 2 56.42 0.49 5 56.13 1.44 
          
Moderate Activity (min/day) 
Pre 7 3.31 1.36 2 4.01 2.50 5 3.02 0.93 
Post 7 4.07 1.45 2 5.09 0.80 5 3.66 1.50 
Maint. 7 3.55 1.16 2 3.42 0.66 5 3.60 1.38 
          
Vigorous Activity (min/day) 
Pre 7 0.30 0.36 2 0.41 0.45 5 0.26 0.36 
Post 7 0.58 0.57 2 0.43 0.34 5 0.63 0.67 
Maint. 7 0.22 0.15 2 0.22 0.07 5 0.22 0.18 
 
Descriptive statistics for self-reported physical activity are reported in Table 
125. For average daily minutes of physical activity, the interaction between gender and 
time was not significant [Wilks’ λ = .92, F = (2, 12) = 0.53, p = .602, partial η2 = .08]. 
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The main effects of gender [F (1, 13) = 0.80, p = .387, partial η2 = .06] and time [Wilks’ 
λ = .96, F (2, 12) = 0.27, p = .766, partial η2 = .04] were also nonsignificant. These 
results indicate that for those in the treatment condition, average daily minutes of 
physical activity did not change significantly from pre to post to maintenance. 
For average daily minutes of moderate to vigorous intensity physical activity, 
the interaction between gender and time was not significant [Wilks’ λ = .93, F = (2, 12) 
= 0.48, p = .630, partial η2 = .07]. The main effects of gender [F (1, 13) = 1.70, p = 
.215, partial η2 = .12] and time [Wilks’ λ = .75, F (2, 12) = 2.05, p = .172, partial η2 = 
.25] were also nonsignificant. These results indicate that for those in the treatment 
condition, average daily minutes of moderate to vigorous intensity physical activity did 
not change significantly from pre to post to maintenance. 
For average daily moderate to vigorous intensity physical activity METs, the 
interaction between gender and time was not significant [Wilks’ λ = .95, F = (2, 12) = 
0.32, p = .729, partial η2 = .05]. The main effect of gender [F (1, 13) = 2.79, p = .119, 
partial η2 = .18] was nonsignificant. The main effect of time [Wilks’ λ = .46, F (2, 12) = 
7.09, p = .009, partial η2 = .54] was significant. A trend analysis found a significant 
quadratic trend [F (1, 13) = 8.46, p = .012, partial η2 = .05], however the linear trend 
was not significant [F (1, 13) = 0.97, p = .344, partial η2 = .17], indicating a decline in 
average daily moderate to vigorous intensity physical activity METs from pre to post. 
Subsequent post hoc analysis, with a Bonferroni adjusted alpha level, indicated that 
average daily moderate to vigorous intensity physical activity METs reduced 
significantly from post to maintenance. These data are displayed in Figure 49.  
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Figure 49. Average minutes of moderate to vigorous intensity physical activity METs at 
pre, post and maintenance for the sample and males and females 
 
For average daily weighted moderate to vigorous intensity physical activity 
METs, the interaction between gender and time was not significant [Wilks’ λ = .91, F = 
(2, 12) = 0.59, p = .571, partial η2 = .09]. The main effects of gender [F (1, 13) = 0.83, p 
= .379, partial η2 = .06] and time [Wilks’ λ = .93, F (2, 12) = 0.44, p = .652, partial η2 = 
.07] were also nonsignificant. These results indicate that for those in the treatment 
condition, average daily weighted METs did not change significantly from pre to post to 
maintenance. 
Descriptive statistics for self-reported sedentary time are reported in Table 126. 
For average daily minutes of sedentary time, the interaction between gender and time 
was not significant [Wilks’ λ = .68, F = (2, 13) = 3.05, p = .082, partial η2 = .32]. The 
main effects of gender [F (1, 14) = 1.27, p = .279, partial η2 = .08] was also 
nonsignificant. The main effect of time [Wilks’ λ = .57, F (2, 13) = 4.84, p = .027, 
partial η2 = .43] was significant. A trend analysis found a significant quadratic trend [F 
(1, 14) = 8.76, p = .010, partial η2 = .39], however the linear trend was not significant [F 
(1, 13) = 0.04, p = .844, partial η2 < .01], indicating a decline in minutes of sedentary 
time from pre to post. Subsequent post hoc analysis, with a Bonferroni adjusted alpha 
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level, indicated that average daily minutes of sedentary time reduced significantly from 
pre to post. These data are displayed in Figure 50.  
 
Table 125: Descriptive Statistics for Self-Reported Physical Activity 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Physical Activity (mins/day) 
Pre 15 84.94 54.52 7 96.19 45.18 8 75.09 62.92 
Post 15 96.56 52.85 7 102.18 60.10 8 91.64 49.31 
Maintenance 15 86.25 39.86 7 101.28 45.23 8 73.09 31.62 
          
Moderate to vigorous intensity Physical Activity (mins/day) 
Pre 15 30.89 24.33 7 42.43 29.99 8 20.80 12.81 
Post 15 39.88 34.60 7 41.14 39.04 8 38.78 32.93 
Maintenance 15 25.55 19.62 7 33.84 24.62 8 18.30 11.03 
          
Moderate to vigorous intensity Physical Activity METs 
Pre 15 56.22 51.9 7 83.55 64.54 8 32.31 20.4 
Post 15 99.70 76.44 7 107.77 95.91 8 92.63 60.66 
Maintenance 15 40.58 40.59 7 60.29 52.10 8 23.33 15.47 
          
Weighted METs 
Pre 15 65.61 91.58 7 75.32 115.35 8 57.10 72.06 
Post 15 40.51 44.03 7 36.98 42.90 8 43.60 47.70 
Maintenance 15 40.82 79.82 7 67.27 110.82 8 17.69 30.08 
 
For average daily minutes of screen time, the interaction between gender and 
time was not significant [Wilks’ λ = .98, F = (2, 13) = 0.12, p = .885, partial η2 = .02]. 
The main effects of gender [F (1, 14) = 0.26, p = .621, partial η2 = .02] was also 
nonsignificant. The main effect of time [Wilks’ λ = .55, F (2, 13) = 5.34, p = .020, 
partial η2 = .45] was significant. A trend analysis found a significant quadratic trend [F 
(1, 14) = 7.80, p = .014, partial η2 = .36], however the linear trend was not significant [F 
(1, 13) = 0.52, p = .481, partial η2 = .04], indicating a decline in daily minutes of screen 
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time from pre to post. Subsequent post hoc analysis, with a Bonferroni adjusted alpha 
level, indicated that average daily minutes of screen time reduced significantly from pre 
to post. These data are displayed in Figure 51.  
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Figure 50. Average daily minutes of sedentary time at pre, post and maintenance for the 
sample and males and females 
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Figure 51. Average daily minutes of screen time at pre, post and maintenance for the 
sample and males and females 
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For average daily minutes of study time, the interaction between gender and 
time was not significant [Wilks’ λ = .71, F = (2, 12) = 2.40, p = .132, partial η2 = .29]. 
The main effects of gender [F (1, 13) = 2.98, p = .108, partial η2 = .19] and time [Wilks’ 
λ = .93, F (2, 12) = 0.45, p = .650, partial η2 = .07] were also nonsignificant. These 
results indicate that for those in the treatment condition, average daily minutes of study 
time did not change significantly from pre to post to maintenance. 
 
Table 126: Descriptive Statistics for Self-Reported Sedentary Time 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Sedentary Time (min/day) 
Pre 16 256.93 101.57 8 252.52 91.05 8 261.34 117.36 
Post 16 198.87 118.71 8 147.47 81.18 8 250.27 132.55 
Maintenance 16 250.10 96.35 8 236.96 110.31 8 263.23 85.62 
          
Screen Time (min/day) 
Pre 16 170.04 70.99 8 180.89 86.17 8 159.20 55.72 
Post 16 115.03 37.44 8 117.47 45.87 8 112.59 29.76 
Maintenance 16 149.29 103.76 8 156.70 123.65 8 141.89 87.51 
          
Study Time (min/day) 
Pre 15 60.27 69.32 7 37.33 34.24 8 80.36 87.27 
Post 15 65.28 94.00 7 17.75 21.38 8 106.87 114.21 
Maintenance 15 79.68 78.23 7 53.71 61.58 8 102.41 87.89 
 
Eating Habits 
Descriptive statistics for self-reported daily weight of food and total energy 
intake are reported in Table 127. For average daily weight of food, the interaction 
between gender and time was not significant [Wilks’ λ = .98, F = (2, 10) = 0.13, p = 
.881, partial η2 = .03]. The main effects of gender [F (1, 11) = 0.79, p = .394, partial η2 
= .07] and time [Wilks’ λ = .99, F (2, 10) = 0.05, p = .953, partial η2 = .01] were also 
nonsignificant. These results indicate that for those in the treatment condition, average 
daily weight of food did not change significantly from pre to post to maintenance. 
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For average daily energy intake, the interaction between gender and time was 
not significant [Wilks’ λ = .93, F = (2, 10) = 0.37, p = .700, partial η2 = .07]. The main 
effects of gender [F (1, 11) = 0.79, p = .394, partial η2 = .07] and time [Wilks’ λ = .37, 
F (2, 10) = 2.43, p = .138, partial η2 = .33] were also nonsignificant. These results 
indicate that for those in the treatment condition, average daily energy intake did not 
change significantly from pre to post to maintenance. 
 
Table 127: Descriptive Statistics for Self-Reported Total Intake 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Weight of Food (g) 
Pre 13 1892.38 741.36 8 2068.96 791.92 5 1609.86 623.86 
Post 13 1843.12 621.57 8 1965.88 744.56 5 1646.71 332.51 
Maintenance 13 1807.96 845.80 8 1906.02 1049.23 5 1651.06 411.81 
          
Energy Intake (kJ) 
Pre 13 8054.13 1521.45 8 8576.74 1620.91 5 7217.95 962.44 
Post 13 6915.60 1630.93 8 7233.38 915.93 5 6407.16 2446.75 
Maintenance 13 7087.10 1990.76 8 7801.67 2129.36 5 5943.77 1139.89 
 
Descriptive statistics for macronutrient intake are presented in Table 128. For 
the multivariate analysis, with all protein, fat and carbohydrate intake based on the 7-
day weighed food diary as dependent variables, the interaction between the two factors 
was not significant [Wilks’ λ = .87, F(6, 6) = 0.15, p = .981, partial η2 = .13]. The main 
effect of gender [Wilks’ λ = .65, F (3, 9) = 1.64, p = .249, partial η2 = .35] and time 
were also nonsignificant [Wilks’ λ = .43, F (6, 6) = 1.32, p = .373, partial η2 = .57]. 
These results indicate that for those in the treatment condition, overall macronutrient 
intake did not change significantly from pre to post to maintenance. 
Follow-up univariate analyses were conducted for each of the macronutrients. 
For daily protein intake the interaction of gender and time was not significant [F(2, 22) 
= 0.24, p = .637, partial η2 = .02]. The main effects of gender [F(1, 11) = 0.45, p = .517, 
partial η2 = .04] and time [F(2, 22) = 0.63, p = .446, partial η2 = .05] were also 
nonsignificant. These results indicate that for those in the treatment condition, daily 
protein intake did not change significantly from pre to post to maintenance. 
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For daily fat intake, the interaction of gender and time was not significant [F(2, 
22) = 0.52, p = .49, partial η2 = .05]. The main effect of gender [F(1, 11) = 2.56, p = 
.138, partial η2 = .19] was also nonsignificant. The main effect of time [F(2, 22) = 5.66, 
p = .036, partial η2 = .34] was significant. A trend analysis found a significant linear 
trend [F (1, 11) = 7.31, p = .021, partial η2 = .40], however the quadratic trend was not 
significant [F (1, 11) = 2.85, p = .120, partial η2 = .21], indicating a decline in daily fat 
intake from pre to post and post to maintenance. Subsequent post hoc analysis, with a 
Bonferroni adjusted alpha level, indicated that daily fat intake reduced significantly 
from pre to post. These data are displayed in Figure 52.  
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Figure 52. Average daily fat intake at pre, post and maintenance for the sample and 
males and females 
 
For daily carbohydrate intake the interaction of gender and time was not 
significant [F(2, 22) = 0.26, p = .621 partial η2 = .02]. The main effects of gender [F(1, 
11) = 4.25, p = .064, partial η2 = .28] and time [F(2, 22) = 0.82, p = .383, partial η2 = 
.07] were also nonsignificant. These results indicate that for those in the treatment 
condition, daily carbohydrate intake did not change significantly from pre to post to 
maintenance. 
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Table 128:Descriptive Statistics for Macronutrient Intake  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Protein          
Pre 13 80.09 18.37 8 82.53 20.42 5 76.19 15.87 
Post 13 73.82 18.45 8 74.36 9.63 5 72.96 29.28 
Maintenance 13 74.16 21.28 8 77.98 24.11 5 68.05 16.29 
          
Fat          
Pre 13 71.92 16.48 8 75.61 18.19 5 66.02 12.85 
Post 13 55.52 15.39 8 57.19 12.67 5 52.85 20.37 
Maintenance 13 55.34 16.68 8 61.46 17.64 5 45.54 9.73 
          
Carbohydrate          
Pre 13 233.22 50.00 8 252.49 49.27 5 202.38 36.33 
Post 13 207.36 58.25 8 221.46 38.77 5 184.79 80.71 
Maintenance 13 217.71 74.25 8 242.60 80.36 5 177.9 44.94 
 
Descriptive statistics for fat intake are presented in Table 129. For the 
multivariate analysis, with saturated, monounsaturated and polyunsaturated fat intake 
based on the 7-day weighed food diary as dependent variables, the interaction between 
the two factors was not significant [Wilks’ λ = .39, F(6, 6) = 1.58, p = .296, partial η2 = 
.61]. The main effect of gender [Wilks’ λ = .76, F (3, 9) = 0.96, p = .455, partial η2 = 
.24] was not significant. The main effect of time was significant [Wilks’ λ = .10, F (6, 
6) = 9.04, p = .008, partial η2 = .90].  
Follow-up univariate analyses were conducted for each of the fat micronutrients. 
For saturated fat intake, the interaction of gender and time was not significant [F(2, 22) 
= 0.41, p = .533, partial η2 = .04]. The main effect of gender [F(1, 11) = 1.87, p = .198, 
partial η2 = .15] was also nonsignificant. The main effect of time [F(2, 22) = 7.80, p = 
.018, partial η2 = .42] was significant. A trend analysis found a significant quadratic 
trend [F (1, 11) = 6.38, p = .028, partial η2 = .37], and the linear trend was also 
significant [F (1, 11) = 8.29, p = .015, partial η2 = .43], indicating a decline in daily 
saturated fat intake from pre to post and post to maintenance. Subsequent post hoc 
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analysis, with a Bonferroni adjusted alpha level, indicated that daily saturated fat intake 
reduced significantly from pre to post and pre to maintenance. These data are displayed 
in Figure 53.  
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Figure 53. Average daily saturated fat intake at pre, post and maintenance for the 
sample and males and females 
 
For monounsaturated fat intake, the interaction of gender and time was not 
significant [F(2, 22) = 0.36, p = .563, partial η2 = .03]. The main effects of gender [F(1, 
11) = 3.10, p = .106, partial η2 = .22] and time [F(2, 22) = 4.19, p = .065, partial η2 = 
.28]. were also nonsignificant. These results indicate that for those in the treatment 
condition, daily monounsaturated fat intake did not change significantly from pre to 
post to maintenance. 
For daily polyunsaturated fat intake the interaction of gender and time was not 
significant [F(2, 22) = 1.39, p = .264 partial η2 = .11]. The main effects of gender [F(1, 
11) = 1.00, p = .339, partial η2 = .08] and time [F(2, 22) = 1.34, p = .272, partial η2 = 
.11] were also nonsignificant. These results indicate that for those in the treatment 
condition, daily polyunsaturated fat intake did not change significantly from pre to post 
to maintenance. 
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Table 129: Descriptive Statistics for Fat Intake  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Saturated Fat (g) 
Pre 13 31.22 8.03 8 33.88 8.55 5 26.96 5.38 
Post 13 22.54 5.72 8 23.72 5.66 5 20.64 5.89 
Maintenance 13 22.46 8.90 8 24.93 10.31 5 18.51 4.44 
          
Monounsaturated Fat (g) 
Pre 13 25.44 6.04 8 26.11 6.66 5 24.36 5.43 
Post 13 19.95 5.77 8 20.35 4.34 5 19.30 8.13 
Maintenance 13 19.43 5.76 8 21.40 6.13 5 16.29 3.70 
          
Polyunsaturated Fat (g) 
Pre 13 9.37 2.11 8 9.57 2.58 5 9.06 1.22 
Post 13 8.06 3.33 8 8.05 2.37 5 8.08 4.83 
Maintenance 13 8.27 2.66 8 9.38 2.51 5 6.49 1.96 
 
Discussion 
This study aimed to examine the efficacy of cognitive behaviour therapy (CBT), 
preceded by a standard CBT assessment interview or a motivational interviewing (MI) 
session, in improving the physical and behavioural characteristics of overweight and 
obese adolescents. The first, and primary, aim of the study was to examine the impact of 
the intervention on the body composition of overweight and obese adolescents. The 
second aim of the study was to examine the impact of the intervention on cardiovascular 
fitness and resting energy expenditure. Third, the study aimed to explore the impact of 
the intervention on the eating and physical activity habits of overweight and obese 
adolescents.  
 
Efficacy of MI and CBT in the Treatment of Adolescent Overweight and Obesity 
Adolescents and parents in the current study participated in either a standard 
CBT assessment interview or an MI session prior to participation in a CBT based 
weight loss intervention. Significant improvements in body composition were evident in 
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both conditions. The use of MI prior CBT did not influence the efficacy of CBT in 
improving the primary outcome measures, total body fat mass, lean body mass and 
percent body fat. Thus, an MI session prior to participation in a CBT weight loss 
intervention did not result in better outcomes than a standard CBT assessment session.  
The MI empirical literature has been widely criticised for its poor research 
methodology (Burke et al., 2002; Burke et al., 2003; Dunn et al., 2001; Knight et al., 
2006). The current study improved on previous research in terms of clinician training, 
observation and coding of MI and CBT initial interviews, providing equivalent 
therapeutic time in both conditions, and comparing MI to a strong therapeutic 
alternative. The practitioner was a Masters level psychologist with considerable clinical 
experience. She read extensively in the area prior to completing the MI video program 
of professional training (Miller, Rollnick, & Moyers, 1998), and participated in two 
single day workshops and a three day training program that included active skills 
training with practice and feedback. All assessment sessions were videotaped and coded 
using the Motivational Interviewing Treatment Integrity (MITI) Code: Version 2 
(Moyers, Martin, Manuel, & Miller, 2005). Results demonstrated the quality of the 
implementation of MI in the initial interviews, and demonstrated a significant difference 
between MI and CBT initial interviews. Both conditions received a single 90 minute 
initial interview ensuring equal therapeutic time was provided in both the MI and CBT 
conditions. Finally, MI was compared to CBT, a theoretically based, empirically 
grounded therapeutic approach.  
Results of the current study are consistent with previous research documenting 
the failure of MI to result in better outcomes than CBT (Project MATCH Research 
Group, 1997), or for MI to improve outcomes when a single session of MI precedes an 
effective CBT intervention (Dunn, Neighbors, & Larimer, 2006). These results suggest 
that while MI may be more effective than no treatment, brief advice, or standard 
treatments, it is not more effective than a theoretically based, empirically grounded 
intervention approach such as CBT.  
This finding is inconsistent with previous research which has shown that 
participation in an MI session prior to a behavioural weight loss intervention improved 
treatment outcomes in older women (Smith, Kratt et al., 1997). There are a number of 
potential reasons for these inconsistencies. Smith and colleagues offered three MI 
sessions and it may be that more than one MI session is required for an effect. It may 
also be that while the addition of MI improves outcomes in a group BT program, it does 
not result in better outcomes in an individual, CBT program. Smith noted that MI 
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provided the opportunity for participants to explore ambivalence, discuss personal goals 
and intrinsic motivation, problem solve barriers to change, explore the costs and 
benefits of change, and develop self-efficacy. While these psychological factors may 
not be addressed in a group BT intervention, they are addressed in individually 
delivered CBT intervention. Consequently, MI may not offer additional benefits over 
CBT.  
It may also be that MI does not work for adolescents in the way it works for 
adults. While there have been suggestions regarding the modification of MI to better 
suit the psychosocial development of adolescents (Baer & Peterson, 2002; Channon et 
al., 2005; Channon et al., 2003; Tober, 1991) research has not explored the adaptation 
of MI for this purpose. Further research is required to determine whether MI is effective 
for adolescents when modified to suit their stage of psychosocial development.  
The efficacy of MI may also have been influenced by parental involvement in 
the current study. Clinical guidelines and previous research offered little guidance 
regarding the optimal involvement of parents in adolescents MI. Both parents and 
adolescents were present in the MI session to ensure consistency with the CBT 
assessment session. While the clinician addressed the adolescent and encouraged 
parents to allow adolescents to respond independently as much as possible, parents did 
participate in the interview. The clinician noted that when ambivalence was explored 
and the adolescent was encouraged to discuss both the pros and cons of change, parents 
frequently interrupted and provided arguments for change. As predicted by the MI 
approach (Miller & Rollnick, 1991, 2002), the adolescent then argued for the side of the 
problem behaviour. Thus, the presence of parents in the MI session may have reduced 
the effectiveness of the intervention. This clinical impression warrants further research 
as parents may have an important influence on the effectiveness of MI with adolescents 
(Lask, 2003; Tober, 1991). 
Previous research has also suggested that it may be that specific clinician 
behaviours, such as expressing empathy, rather than the overall MI approach, are 
responsible for improved treatment outcomes following MI intervention (Miller et al., 
1993). Perhaps equivalent levels of empathy, and other important clinician behaviours, 
were displayed in both the MI and CBT assessment. Future research should consider 
measuring clinician behaviour in more detail so that clinician behaviours associated 
with improved motivation and outcomes can be determined. The Motivational 
Interviewing Skills Code (MISC, Miller, Moyers, Ernst, & Amrhein, 2003) is a more 
comprehensive MI coding system providing more detailed measures of both clinician 
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and client behaviours. Use of the MISC could assist in the identification of clinician and 
adolescent behaviours associated with adolescent behaviour change. It may also be 
possible to adapt the MISC so parental behaviours, and their impact on adolescent 
behaviour in the interview can be assessed. While the MISC is considerably more time 
consuming, and thus more costly than the MITI future research may consider using this 
tool to assist in the identification of important clinician, adolescent and parent 
behaviours.  
 
Efficacy of CBT in the Treatment of Adolescent Overweight and Obesity 
Body Composition 
The CBT intervention used in the current study resulted in significant 
improvements in body composition measures. DEXA results demonstrated a significant 
reduction in total fat mass at post intervention and this improvement was sustained at 
maintenance. Lean body mass did not change significantly during the treatment or 
maintenance periods, indicating that weight loss was the result of reductions in fat 
rather than lean body mass. Reduced body fat, combined with maintenance of lean body 
mass, resulted in an improvement in percent body fat. Results indicate a significant 
reduction in percent body fat following intervention and analysis of maintenance data 
indicated that further improvements were evident at maintenance. These results 
demonstrate that body composition improved during intervention, and continued to 
improve during maintenance. DEXA results were supported by anthropometric data 
demonstrating significant reductions in total body weight, BMI, and BMI-for-age z-
score and that these were sustained during the maintenance period.  
Improvements were also seen in central body composition measures. There were 
significant reductions in truncal fat mass at post intervention, and this improvement was 
sustained at maintenance. While truncal lean body mass increased significantly in those 
in the control condition, for those in the treatment condition it did not change 
significantly during the treatment or maintenance periods.  Similarly, truncal percent 
body fat did not differ significantly for those in the treatment and control condition 
immediately following treatment, however, truncal percent body fat decreased 
significantly for those in the treatment condition across both the treatment and 
maintenance phase of the intervention. Despite reductions in body fat, lean body mass 
was not affected by the intervention, Thus, treatment did not detrimentally effect linear 
growth and lean body tissue. Results indicate therefore that weight loss was achieved 
through loss of fat mass rather than lean tissue. Previous research has shown that loss of 
 427 
lean body mass results in a reduction in resting energy expenditure making further 
weight loss and weight maintenance difficult (Lazzer et al., 2005; Tounian et al., 1999). 
Weight loss achieved without loss of lean tissue, and the resultant decrease in energy 
expenditure, is much more likely to be maintained. 
These results demonstrate the efficacy of CBT in improving the body 
composition of overweight and obese adolescents. Treatment resulted in improved body 
composition at post, and sustained or improved body composition following 
maintenance. The maintenance of treatment effects provides evidence of the long-term 
efficacy of this intervention in improving body composition. Results are consistent with 
previous studies demonstrating the effectiveness of CBT in the treatment of adolescent 
overweight and obesity (Jelalian & Mehlenbeck, 2002; Jelalian et al., 2006; Mellin et 
al., 1987). However, in previous studies CBT has been combined with structured 
exercise interventions (Jelalian et al., 2006; Mellin et al., 1987) or peer enhanced 
adventure therapy (Jelalian & Mehlenbeck, 2002; Jelalian et al., 2006). This is the first 
study demonstrating the efficacy of CBT as a stand alone intervention of overweight 
and obese adolescents.  
Interestingly, despite significant weight loss and improvements in total and 
truncal body composition, waist and hip circumferences did not change significantly 
following intervention. There are a number of possible reasons for this. It may be that 
waist and hip circumferences are not reflective of total or truncal body composition in 
adolescents, in which case they are not appropriate measures of treatment outcome. It 
may also be that waist and hip measurements were not accurate enough to detect change 
in the present study. This suggestion is supported by previous studies highlighting the 
difficulties associated with accurate anthropometric measurement of obese participants 
(Allison et al., 1998). Future studies should explore the relationship between body 
composition and circumference measures in adolescents, particularly in response to 
intervention, to determine the usefulness of these measurements in detecting treatment 
effects.  
 
Cardiovascular Fitness 
Results of the cardiovascular fitness assessments were somewhat mixed. There 
were not significant different for females, however, males in the control condition 
demonstrated significantly greater improvements in peak workload and peak oxygen 
uptake than males in the treatment condition. However, when peak oxygen uptake was 
adjusted for weight, there was no difference between males in the treatment and control 
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conditions. These results suggest that differences observed between treatment and 
control participants following intervention may be attributed to difference in weight. 
Results suggest that the intervention did not result in fitness improvements. This finding 
is to be expected as the physical activity changes promoted during the intervention, that 
is, reduced sedentary activity and increased incidental activity, are aimed at weight loss 
and are unlikely to be of adequate intensity to promote improvements in cardiovascular 
fitness (Gutin et al., 2002). Previous research has demonstrated improved fitness when 
structured exercise session are included as part of the adolescent weight loss 
intervention (Lazzer et al., 2005), however, other studies failed to show an effect 
(Resnicow et al., 2005). This inconsistency is attributed to differences in exercise 
intensity (Gutin et al., 2002). Cardiovascular fitness improvements have not occurred 
when interventions did not include a structured exercise component (Rocchini et al., 
1988). 
No treatment effect was evident on the multistage fitness test as participants in 
both the treatment and control condition improved similarly across the treatment period. 
Those in the treatment condition continued to improve across the maintenance period. 
These results are attributable to the effects of motivation. All participants were familiar 
with the multistage fitness test as it is used as a standard measure of fitness in health and 
physical education classes in Australian Primary schools (Australian Council for Health 
Physical Education and Recreation, 1996). Students are tested a number of times 
throughout the year and aim to perform better each time. Participants appeared to be 
using the same strategy in the current study as they performed poorly on the initial test 
and improved a little with each subsequent test. While the multistage fitness test has 
been used to assess outcomes of other adolescent overweight and obesity interventions 
(Resnicow et al., 2005) results of the current study suggest that it is not an appropriate 
measure of fitness for overweight and obese adolescents. 
 
Resting Metabolic Rate 
Results indicated that resting metabolic rate did not change significantly 
following intervention. This result is consistent with findings that intervention did not 
result in a reduction in lean body mass. These results support the intervention approach 
of encouraging increased physical activity and healthy food choices rather than dietary 
restriction, and encouraging modest and sustainable weight loss. Results did suggest a 
trend for reduced resting energy expenditure in the treatment group across time. This 
finding is likely to be the result of the heightened anxiety participants experienced on 
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their first physical assessment. Anecdotal evidence reported by physiologists 
conducting the assessments support this suggestion.  
 
Physical Activity Habits 
Adolescents in the treatment and control conditions did not differ in terms of 
their average overall physical activity counts per hour measured objectively using 
accelerometers. Similarly, average minutes of light, moderate or vigorous intensity 
physical activity per hour did not differ between adolescents in the treatment and 
control conditions. However, for those adolescents receiving treatment, average minutes 
of moderate intensity physical activity decreased a small but significant amount during 
the maintenance period. Visual analysis of the data suggests that this decline in 
moderate intensity physical activity may be a rebound effect following treatment. 
However, given the absence of a control group during the maintenance period it is not 
possible to determine whether this is the case, or whether the reduction in moderate 
intensity activity is evidence of the normal decline in physical activity seen in 
adolescents. Further research with a control group continuing beyond the treatment 
period, is required to determine the impact of weight loss intervention on longer term 
physical activity habits in adolescents.  
This failure to detect expected differences in accelerometer counts may be a 
consequence of adolescent non-compliance with measurement protocol. Only a small 
proportion of adolescents wore their accelerometers for the minimum number of days 
and hours (10 hours per day for 5 days including at least one weekend day) across the 
three measurement periods. It is likely that the failure to detect change in objectively 
measured physical activity was the consequence of such a small number of valid 
objective measures. Typically, adolescents and their parents reported that the 
accelerometers were worn on most days throughout the monitoring period. Future 
research should explore compliance regarding objective measurements of physical 
activity in overweight and obese adolescents, and investigate methods to improve 
measurement compliance. Daily phone call reminders to complete monitoring have 
been found to improve food diaries and similar strategies may be effective in promoting 
measurement of physical activity. Findings also suggest the time and count criteria used 
to indicate valid data may not be appropriate for adolescents. For example, it has been 
suggested that a minimum of 10 hours per day is required for valid measurement, yet 
numerous adolescent in the current sample reported that they were not awake for this 
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length of time on the weekends. Further research is required to determine accelerometer 
data inclusion criteria appropriate for adolescents. 
Similar physical activity patterns were evident from self-report measures of 
physical activity. Adolescents in the treatment and control conditions did not differ in 
terms of total or moderate to vigorous intensity minutes of physical activity. Males in 
the control condition did, however, report greater moderate to vigorous intensity 
physical activity METs and greater average daily moderate to vigorous intensity 
physical activity weighted METs, than males in the treatment condition. A more 
detailed analysis of the data indicated that a small number of males in the control 
condition had recommenced football training during the post assessment period (their 
pre treatment assessments were conducted in the off season), and were reporting a large 
amount of time playing football, an activity allocated a high MET valued on the 
SAPAC. Given the small sample size in the current study, it is difficult to determine if 
these participants are true outliers, but it is likely that their data are having a strong 
impact on results. Regardless of the reasons for these unusual outcomes, results suggest 
that the intervention had minimal effects on self-reported physical activity levels. Thus, 
a stronger physical activity intervention is required in the treatment of adolescent 
overweight and obesity.   
 In addition to targeting increased physical activity, the intervention also aimed 
to reduce time spent being sedentary. Both males and females in the treatment group 
reported significant reductions in screen time. Males also reported significant reductions 
in overall sedentary time. Few adolescent overweight and obesity treatment studies have 
included measures of sedentary behaviour. In their inpatient study, Lazzer and 
colleagues (2005) directly observed adolescent behaviour and reported a reduction in 
sedentary time and an increase in physical activity. Other studies reporting significant 
findings for measures of sedentary behaviour, but not for measures of physical activity, 
have attributed this to more accurate reporting of sedentary time (e.g., Cameron et al., 
2003).  
Reducing sedentary time, particularly screen time, has been shown to be 
important in the treatment of childhood obesity (Epstein, 1995, 1996; Epstein et al., 
1998). It has been suggested that it is easier, and more effective, to change sedentary 
time than it is to change physical activity levels (Epstein, 1995, 1996; Epstein et al., 
1998). The current findings suggest that this is also true for adolescents. Future research 
should continue to explore the importance of sedentary behaviour in the management of 
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adolescent obesity. The current results suggest that reducing sedentary time is an 
achievable and effective component of adolescent weight loss intervention.  
 
Eating Habits 
 While the intervention did not result in changes in the amount of food consumed 
or the total energy intake, a number of significant changes in macronutrient intake were 
evident. Protein, fat and carbohydrate intake did not change significantly in the 
treatment group relative to the control group. The treatment group did, however, report 
a decline in fat intake that was sustained during maintenance. Similarly, saturated, 
monounsaturated and polyunsaturated fats did not change significantly in the treatment 
group relative to the control group. The treatment group did, however, report a decline 
in saturated fat intake that was sustained during maintenance.  
The dietary intervention in the current program was based on assisting 
adolescents to eat according to the Australian Guide to Healthy Eating (Smith et al., 
1998) with the aim of making long-term changes to eating habits. Adolescents were not 
encouraged to diet, provided with meal plans or asked to restrict their caloric intake. 
The maintenance of the amount of food consumed, coupled with the decline in fat 
intake, and saturated fats in particular, is consistent with these guidelines, indicating 
some changes occurred as a result of the intervention. Results suggest that a stronger 
dietary intervention may be required to impact on nutrient intake. While dietary 
interventions can result in significant changes to total energy and macronutrient intake 
in the short-term, changes are rarely maintained in the longer term (Wadden, Sternberg 
et al., 1989). Further research is required to develop an approach to dietary change that 
is able to promote substantial changes in eating habits that can be maintained in the 
long-term.   
  
Treatment Process 
Measures of treatment adherence, compliance and acceptability were included as 
process measures in the present study. Clinician monitoring of session content 
demonstrated strong adherence to treatment protocols. While session content was 
structured there were no restrictions regarding the allocation of time within sessions. 
This flexibility regarding the allocation of time to session components allowed for the 
use of clinical decision making to ensure that the program was responsive to the needs 
of the individual. The current study relied on clinician self-report to measure treatment 
adherence. Future research may consider video taping and independently coding 
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treatment sessions to assess treatment adherence. Video taping and coding may also be 
useful in monitoring clinical decision making and identifying other clinician behaviours 
important in promoting behaviour change (Moyers, Martin, Catley, Harris, & 
Ahluwalia, 2003). Previous research has demonstrated that both client and clinician in-
session behaviour can be predictive of treatment outcome (Miller et al., 1993).  
Adolescent compliance to treatment was assessed through revising the 
adolescent’s homework completion and their behaviour monitoring tasks. This 
information was then used to inform clinician decisions regarding future behaviour 
change goals and the need for further revision and practice before moving to the next 
session. Client treatment compliance was not recorded in a way that could be readily 
collated and analysed. Future research should endeavour to include more sophisticated 
measures of treatment compliance as previous research has shown that compliance to 
treatment recommendations, for example self-monitoring, is predictive of treatment 
outcomes (Kirschenbaum et al., 2005; Saelens & McGrath, 2003).  
 The majority of adolescents and parents who completed the program reported 
being satisfied with the program, and indicated that they had made progress in 
addressing adolescent weight problems. However, the drop-out rate in the current study 
was relatively high with almost a third of the control group, and almost half of the 
treatment group failing to return for their second assessment. While many weight loss 
studies fail to report drop-out rates, those that do, report rates up to55% (Ikeda et al., 
1982). Adolescents have also been shown to be a high risk group for treatment drop out 
regardless of the focus of intervention (Davis et al., 2000; Department of Health and 
Ageing, 2004b; Holmbeck et al., 2000; National Health and Medical Research Council, 
1997; Sawyer et al., 2000). While intervention targeting either the parent or the 
adolescent requires commitment from only one family member, involving both parents 
and adolescents in treatment requires commitment from both family members. Research 
has demonstrated that treatment drop out from adolescent interventions is highest when 
both the adolescent and parent are involved in treatment (Dishion & Andrews, 1995). 
Thus, given the design of the present study the current drop-out rate is not 
extraordinary.  
 A number of strategies and program modifications are recommended to improve 
completion rates in adolescent overweight and obesity interventions. The most 
commonly identified barriers to treatment were time restraints and competing 
commitments. Treatment completion may be improved by reducing the length of 
intervention to fit within the school term. This would assist families to schedule 
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intervention around existing commitments as the majority of academic and sporting 
commitments are arranged on a school term basis.  Conducting intervention within a 
school term would also minimise disruptions to treatment as most family vacations 
occur during school term breaks. Finally, many adolescents and parents reported that 
self-monitoring was time consuming and frustrating and made it difficult to continue the 
program, or was a contributor to decisions to discontinue the program. Previous 
research has demonstrated the importance of self-monitoring in effective weight loss 
intervention (Kirschenbaum et al., 2005; Saelens & McGrath, 2003). Thus, while it is an 
essential treatment component it may be that novel approaches to self-monitoring, such 
as the use of mobile phones, voice recorders, digital camera and email, can be used to 
reduce the demand on participants and improve treatment compliance and completion. 
Further research is necessary to explore these suggestions.  
 
Methodological Considerations 
Several methodological issues should be considered when interpreting the 
findings of the current study. It is likely that adolescent participants involved in the 
current study differed from those seeking treatment in medical or community settings 
and consequently, findings of the present study may not generalise to these settings. 
Firstly, the sample was recruited via advertisement in the media, school newsletters, 
health and community centres and RMIT University information bulletins. Patients 
attending treatment in medical settings are typically referred by their family doctor after 
the doctor’s attempts to address the problem have failed, and thus may differ 
significantly from those in the present study. Previous research has indicated that 
adolescents and parents who are recruited rather than clinically referred tend to have 
less severe psychopathology and fewer comorbidities (Kazdin, 2003). It is also possible 
that families willing to become involved in a free university based treatment program 
with a strong research focus differ from those presenting for treatment in other settings.  
A significant number of participants in both the control and intervention groups 
did not return for their second and subsequent assessments. It is possible that the non 
completers differed from the completers in important ways and consequently the 
obtained results are not representative of those that would have been obtained had the 
entire sample completed all assessments. These possibilities can be explored using an 
intention to treat analysis where the last available data, in this case the pre intervention 
data, is entered in the place of the missing outcome data. Similarly, comparison of the 
pre treatment data obtained from completers and drop-outs would allow for exploration 
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of important differences between these groups and perhaps identification of predictors 
of treatment completion. These analyses are planned, however, they were not 
considered feasible within the scope of the current thesis.  
The larger than expected drop out rate, combined with the incomplete self-
monitoring data reduced the sample size and statistical power of the current study. 
While differences in the primary outcome, body composition, were detected, the study 
was likely underpowered to detect differences in other outcome measures. The lack of 
research in this area, the failure to report effect sizes, and the huge variation in the 
methodologies of studies in this area made calculation of required sample size difficult. 
The results of the present study can be used to assist power calculations in future 
research.  
The RMIT University Human Research Ethics Committee required that 
participants randomly allocated to the control condition be offered treatment after a six 
month waiting period as it was deemed unethical to deny treatment for a longer period. 
This prevented comparisons between the treatment and control conditions in the longer 
term. Measurement of long-term outcomes of overweight and obesity treatment 
programs is essential as maintenance of treatment effects is generally poor. Future 
research must consider alternative techniques to allow for evaluation of the long-term 
effects of adolescent weight loss interventions.  
There were a number of other methodological issues associated with the 
measurement of the fitness and behaviour in the current study. Many participants were 
reluctant to complete the MSST and reported negative experiences associated with the 
use of the MSST at school. This may have impacted on the motivation of participants to 
exert maximal effort.  Similarly, the exercise physiologist conducting the laboratory-
based cycle ergometer test noted that participants typically stopped due to discomfort 
rather than as a result of reaching their peak oxygen uptake. Thus, motivation and 
comfort may have influenced the accuracy and validity of fitness assessments. This 
finding is consistent with previous research (Gutin et al., 2002; Lazzer et al., 2005).  
Further research is required to develop fitness measures more appropriate for this 
sample.  
While previous research has established the adequacy of self-monitoring, the 
current results suggest that alternatives to paper and pencil self-monitoring techniques 
may be necessary to improve measurement of eating and activity behaviours. Parents 
and adolescents reported difficulty completing the 7-day weighed food diaries and 
results suggest that some intake was omitted from food diaries. Additionally, high 
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intensity activity reported by participants was not detected by the accelerometer. Results 
suggest that participants may not have been active throughout periods of reported 
exercise, for example, participants may have moved minimally throughout their football 
game, resulting in over reporting of physical activity.  Results also suggest that 
perceived intensity may be much higher than objectively measured activity intensity. 
There are two possible factors likely to explain this finding. Firstly, overweight and 
obese individuals are likely to be working at a higher intensity at lower levels of 
acceleration. Thus, formula used to calculate activity intensity from accelerometer data 
may not be accurate for this population. Secondly, overweight and obese adolescents 
may perceive their exertion to be higher than it actually is.  
These limitations impact on the usefulness of eating and activity self-report data 
obtained from overweight and obese adolescents. Future studies should consider other 
strategies, such as the provision of more detailed directions and regular reminder phone 
calls during the monitoring period to improve participant compliance and the accuracy 
of monitoring data. More technologically advanced monitoring techniques, such as 
global positioning systems, digital photography, mobile phones and the internet could 
also reduce the demands on participants and increase the compliance with, and accuracy 
of, self-monitoring data. 
The current study reports outcomes for the treatment and control groups as a 
whole and does not explore variation within participants, however, considerable 
variation in individual treatment response was evident in the current study. 
Identification and comparison of successful and unsuccessful participants will provide 
important information about those most likely to succeed in treatment. Similarly, more 
detailed analysis of individual variations in secondary outcomes such as eating and 
physical activity habits, may allow for tailoring of treatment to individual needs. These 
analyses are planned, however, they were not considered feasible within the scope of 
the current thesis.  
 
Implications for Clinical Practice 
Notwithstanding the methodological limitations, the findings of the present 
study have a number of important implications for the treatment of obesity. Few studies 
have explored the treatment of overweight and obesity in this age group (Glenny et al., 
1997; Lobstein et al., 2004; Summerbell et al., 2003). Recently published studies have 
used surgical (e.g., Sugerman et al., 2003) or pharmacological (e.g., McDuffie et al., 
2002) interventions or more restrictive medical and nutritional (e.g., Lazzer et al., 2005) 
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regimes to intervene in adolescent overweight and obesity. The intervention resulted in 
significant improvements in body composition measures indicating that CBT is 
effective in the treatment of overweight and obesity in adolescents. Results are 
consistent with the three published studies reporting the use of CBT in the treatment of 
adolescent overweight and obesity (Jelalian & Mehlenbeck, 2002; Jelalian et al., 2006; 
Mellin et al., 1987). Thus, findings from the present investigation demonstrate the 
potential of less restrictive weight loss interventions in the treatment of overweight and 
obesity in adolescents. This intervention can be delivered in community settings making 
them more accessible to adolescents and their families, and better able to promote 
behaviour change within the natural environment (Steinbeck, 2005).  
The finding that MI did not influence the efficacy of CBT may have important 
implications for working with adolescents and in weight loss interventions. It may be 
that MI does not work for adolescents in the way it works for adults.  Results also 
suggest that the presence of parents in the MI session may have an important influence 
on the effectiveness of MI with adolescents. Given its potential to improve treatment 
outcomes, the use of MI with adolescents and the incorporation of MI into weight loss 
interventions, warrants further research.  
 The higher than expected drop-out rate in the current study demonstrates a need 
to consider strategies for improving treatment engagement and completion when 
working with overweight and obese adolescents. The most commonly identified barriers 
to treatment were time restraints and competing commitments. This suggests that 
treatment completion may be improved by reducing the length of intervention, and 
scheduling intervention around existing commitments. Similarly, participant reports that 
self-monitoring contributed to non-completion indicate a need for novel approaches to 
self-monitoring that reduce demands on participants.  
 
Conclusions 
This study explored the efficacy of cognitive behaviour therapy (CBT) in the 
treatment of adolescent overweight and obesity. Overweight and obese adolescents 
completing the CBT intervention program demonstrated significant improvements in 
body composition and anthropometric measures. Lean body mass was maintained and 
resting energy expenditure did not change significantly. Cardiovascular fitness did not 
change and there was little change in physical activity following treatment. Treatment 
did, however, result in a significant decrease in screen time. While nutrient intake did 
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not change significantly at post there was evidence of reduced fat intake, particularly 
saturated fat, at maintenance.  
 438 
CHAPTER 13 
STUDY 6: IMPACT OF COGNITIVE BEHAVIOUR THERAPY ON THE 
PSYCHOSOCIAL CHARACTERISTICS OF OVERWEIGHT AND OBESE 
ADOLESCENTS 
 
Aims 
This study aimed to examine the efficacy of cognitive behaviour therapy (CBT) 
in improving the psychosocial characteristics of overweight and obese adolescents. The 
first aim of the study was to examine the impact of the intervention on the psychosocial 
functioning of overweight and obese adolescents. The second aim was to examine the 
impact of key intervention components, for example psychoeducation regarding healthy 
eating and physical activity, behaviour change strategies and modifying the 
psychosocial barriers to behaviour change. 
 
Method 
Participants 
The treatment seeking sample comprised the adolescents, and their parents, 
completing pre assessment and being randomly allocated to treatment or wait-list 
control as described in Chapter 9.  
 
Materials 
Adolescent participants completed a range of measures to assess psychosocial 
factors, psychopathology, family interactions, motivation to change eating and exercise 
habits and the impact of key intervention components. The measures used are listed in 
Table 55; a detailed description of each survey is provided in Chapter 7 or 9.  
 
Parent participants completed a range of measures to assess psychosocial factors, 
psychopathology, family interactions, motivation to change eating and exercise habits 
and the impact of key intervention components. The measures used are listed in Table 
56 a detailed description of each survey is provided in Chapter 7 or 9. 
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Table 130: Summary of Adolescent Completed Psychosocial Measures 
 
Background/Demographics 
Adolescent Health and Weight History Survey (AHWHS) 
Psychosocial Functioning 
Rosenberg Self-esteem Scale (RSE) 
Perceived Social Support Scale (PSS) 
Family and Friend Influence on Health Behaviour Scale – Adolescent Version 
(FFIHB) 
Psychopathology 
Depression Anxiety Stress Scale (DASS) 
Adolescent Dieting Scale (ADS) 
Eating Disorders Inventory – 2 (EDI-2) 
Family Functioning 
Parent-Adolescent Communication -Adolescent Scale (PACS) 
Family Problem Solving Communication Index – Adolescent Scale (FPSC) 
Treatment Components 
Fat, Fruit and Vegetables Diet Questionnaire (FFVDQ) 
Obesity Knowledge Test (OKT) 
Automatic Thoughts Questionnaire (ATQ) 
Social Skills Questionnaire - Pupil (SSQ) 
Social Competence Questionnaire - Pupil (SCQ) 
   
Procedure 
Chapter 9 describes the procedures for recruiting, assessing and treating 
participants. The pre-intervention (pre), post-intervention (post) and post maintenance 
(maintenance) psychosocial and treatment component data were used in the present 
study.  
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Table 131: Summary of Parent Completed Psychosocial Measures 
 
Background/Demographics 
Parent Health and Weight History Survey (PHWHS) 
Psychosocial Functioning 
Rosenberg Self-esteem Scale (RSE) 
Psychopathology 
Depression Anxiety Stress Scale (DASS) 
Family Functioning 
Parent-Adolescent Communication -Parent Scale (PACS) 
Family Problem Solving Communication Index – Parent Scale (FPSC) 
Treatment Components 
Obesity Knowledge Test (OKT) 
Social Skills Questionnaire – Parent (SSQ) 
Social Competence Questionnaire – Parent (SCQ) 
Parenting Scale (PS) 
 
Results 
Data were analysed using SPSS 13. Testing for the assumption of normality 
indicated that some measures were approximately normally distributed while others had 
a notable skew. Transformations were conducted when indicated, however, they 
resulted in only minor improvements in the normality of distributions. Therefore to aid 
in interpretation, and given a general robustness to violations of normality, an apriori 
decision was made to use untransformed variables in all analysis and interpretation. 
Given that the study was exploratory in nature and aimed to identify variables of 
interest for future study, adjustments to alpha levels were not made to control for the 
inflation in the risk of Type 1 error resulting from multiple comparisons. Multivariate 
analyses were used whenever possible to minimise Type 1 error resulting from multiple 
comparisons. 
 As discussed in the Chapter 12, results indicated that participation in an MI 
session prior to participation in a CBT weight loss intervention did not result in better 
outcomes than a standard CBT assessment session. Therefore, for the purpose of 
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program evaluation, all adolescents receiving the CBT intervention, that is both the 
CBT and MI + CBT treatment conditions, were combined in a single treatment 
condition and the impact of intervention on psychosocial outcome variables and 
treatment components was examined.  
As a result of the RMIT University Human Research Ethics Committee 
requirement that participants randomly allocated to the control condition be offered 
treatment after a 6 month waiting period, pre and post data was available for both the 
treatment and control condition and 12 month maintenance data was available for the 
treatment condition only. Thus, treatment outcomes were assessed in two separate 
studies. The first study assessed treatment effectiveness by comparing the outcomes of 
the control and treatment conditions at post intervention. The second study assessed the 
maintenance of change in the treatment condition. Results of study one and two are 
combined in the discussion that follows. 
 
Study 1: Comparison of Treatment and Control 
Study 1 assessed treatment efficacy by comparing the outcomes of the control 
and treatment conditions at post intervention. These outcomes were assessed using a 
series of 2 x 2 between subjects ANCOVAs and MANCOVAs with pre data entered as 
a covariate. The first factor was condition (treatment, control) and the second factor was 
gender (male, female). The main effect of condition was of interest so the treatment and 
control conditions could be compared. The interaction effect was also of interest so that 
differential effects of gender on treatment effects could be explored. The main effect of 
gender was not of interest in the present study, therefore follow-up univariate effects of 
gender are not reported and results are not discussed. 
 
Adolescent Measures 
Psychosocial functioning. 
A range of psychosocial factors including self-esteem, health locus of control, 
and perceived social support were measured in the current study. Descriptive statistics 
for adolescent self-esteem are presented in Table 132. The interaction between gender 
and condition was not significant [F (1, 39) = 1.43, p = .240, partial η2 = .04]. The main 
effects of gender [F (1, 39) = 0.63 p = .434, partial η2 = .02] and condition [F (1, 39) = 
2.51, p = .122, partial η2 = .07] were also nonsignificant. These findings indicate that, 
after controlling for self-esteem at pre, the treatment and control conditions did not 
differ in terms of self-esteem at post.   
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Table 132: Descriptive Statistics for Self-Esteem  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 40 19.28 4.98 19 20.53 4.86 21 18.14 4.91 
Treatment 26 19.38 5.10 12 20.17 5.36 14 18.71 4.97 
Control 14 19.07 4.91 7 21.14 4.18 7 17.00 4.97 
          
Post 40 18.43 5.74 19 19.16 5.65 21 17.76 5.88 
Treatment 26 17.73 6.16 12 18.67 5.69 14 16.93 6.63 
Control 14 19.71 4.83 7 20.00 5.92 7 19.43 3.91 
 
Descriptive statistics for perceived social support are presented in Table 133. 
For the multivariate analysis, with family and friend social support as dependent 
variables, the interaction between the two factors was not significant [Wilks’ λ = .95 F 
= (2, 28) = .82, p = .453, partial η2 = .06]. The effects of gender was also not significant 
[Wilks’ λ = .92, F (2, 28) = 1.61, p = .328, partial η2 = .08]. The effect of condition was 
significant [Wilks’ λ = .70, F (2, 28) = 5.97, p = .007, partial η2 = .30] indicating that, 
after controlling for perceived social support at pre, those in the treatment conditions 
reported greater perceived social support than those in the control condition at post.   
Follow-up univariate analysis were conducted for each of the scales of the 
Perceived Social Support Scale. For perceived social support from friends the 
interaction of gender and condition was not significant [F(1, 37) = 1.10, p = .303, 
partial η2 =.03]. The main effects of gender [F(1, 37) = 0.13, p = .720, partial η2 < .01] 
and condition [F(1, 37) = 0.07, p = .792, partial η2 < .01] were also nonsignificant. 
These findings indicate that, after controlling for perceived social support from friends 
at pre, the treatment and control conditions did not differ in terms of perceived social 
support from friends at post.  
For perceived social support from family the interaction of gender and condition 
was not significant [F(1, 34) = 0.65, p = .425, partial η2 =.02]. The main effects of 
gender [F(1, 34) = 0.52, p = .477, partial η2 = .02] was also nonsignificant. The main 
effect of condition [F(1, 34) = 0.52, p = .48, partial η2 = .02] was significant. These 
findings indicate that, after controlling for perceived social support from family at pre, 
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those in the treatment condition reported greater perceived social support from family at 
post. These data are displayed in Figure 54.  
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Figure 54. Perceived social support from family at pre and post intervention for 
treatment and control conditions. 
 
Descriptive statistics for family and friend health behaviours are presented in 
Table 134. For the multivariate analysis, with all scales from the Family and Friend 
Health Behaviour Questionnaire (FFHB) as dependent variables, the interaction 
between the two factors was not significant [Wilks’ λ = .97 F = (4, 27) = .23, p = .918, 
partial η2 = .03]. The main effects of gender [Wilks’ λ = .84, F (4, 27) = 1.30, p = .294, 
partial η2 = .16] and condition were also not significant [Wilks’ λ = .80, F (4, 27) = 
1.72, p = .174, partial η2 = .20]. These findings indicate that, after controlling for family 
and friend health behaviour at pre, the treatment and control conditions did not differ in 
terms of family and friend health behaviour at post. 
Follow-up univariate analysis were conducted for each of the scales of the 
Family Health Behaviour Questionnaire.  For family healthy eating behaviour the 
interaction of gender and condition was not significant [F(1, 38) = 0.66, p = .423, 
partial η2 =.02]. The main effects of gender [F(1, 38) = 1.48, p = .232, partial η2 = .04] 
and condition [F(1, 38) = 3.44, p = .070, partial η2 = .09] were also nonsignificant. 
These findings indicate that, after controlling for family healthy eating behaviour at pre, 
the treatment and control conditions did not differ in terms of family healthy eating 
behaviour at post. 
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Table 133: Descriptive Statistics for Perceived Social Support  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Friends 
Pre 38 13.79 5.17 18 13.78 3.80 20 13.80 6.26 
Treatment 25 13.72 5.73 11 14.09 3.36 14 13.43 7.19 
Control 13 13.92 4.11 7 13.29 4.65 6 14.67 3.67 
          
Post 38 14.24 4.93 18 14.22 4.18 20 14.25 5.63 
Treatment 25 14.08 5.42 11 14.82 4.26 14 13.50 6.29 
Control 13 14.54 3.99 7 13.29 4.19 6 16.00 3.52 
          
Family 
Pre 35 14.86 4.49 18 15.44 4.34 17 14.24 4.68 
Treatment 24 14.29 4.95 11 15.00 4.94 13 13.69 5.07 
Control 11 16.09 3.11 7 16.14 3.44 4 16.00 2.94 
          
Post 35 14.57 4.73 18 14.94 4.02 17 14.18 5.48 
Treatment 24 15.42 4.75 11 15.91 3.21 13 11.50 3.32 
Control 11 12.73 4.34 7 13.43 4.93 4 15.00 5.85 
 
For family exercise behaviour the interaction of gender and condition was not 
significant [F(1, 38) = 1.74, p = .196, partial η2 =.05]. The main effects of gender [F(1, 
38) = 0.46, p = .501, partial η2 = .01] and condition [F(1, 38) = 1.74, p = .20, partial η2 
= .05] were also nonsignificant. These findings indicate that, after controlling for family 
exercise behaviour at pre, the treatment and control conditions did not differ in terms of 
perceived of family healthy exercise behaviour at post. 
For friend healthy eating behaviour the interaction of gender and condition was 
not significant [F(1, 37) = 0.42, p = .523, partial η2 =.01]. The main effects of gender 
[F(1, 37) = 0.42, p = .523, partial η2 = .01] and condition [F(1, 37) = 0.01, p = .935, 
partial η2 < .01] were also nonsignificant. These findings indicate that, after controlling 
for friend healthy eating behaviour at pre, the treatment and control conditions did not 
differ in terms of friend healthy eating behaviour at post. 
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For friend exercise behaviour the interaction of gender and condition was not 
significant [F(1, 38) = 1.74, p = .196, partial η2 =.05]. The main effects of gender [F(1, 
38) = 0.46, p = .501, partial η2 = .01] and condition [F(1, 38) = 1.74, p = .20, partial η2 
= .05] were also nonsignificant. These findings indicate that, after controlling for friend 
exercise behaviour at pre, the treatment and control conditions did not differ in terms of 
friend exercise behaviour at post. 
 
Psychopathology. 
Both general and eating and weight specific psychopathology were measured in 
the current study. Descriptive statistics for general psychopathology are presented in 
Table 135. For the multivariate analysis, with all scale scores from the Depression 
Anxiety Stress Scale (DASS) as dependent variables, the interaction between the two 
factors was not significant [Wilks’ λ = .93 F = (3, 31) = 0.82, p = .494, partial η2 = .07]. 
The main effect for gender [Wilks’ λ = .73, F (3, 31) = 3.86, p = .019, partial η2 = .27] 
was significant. The main effect of group was not significant [Wilks’ λ = .80, F (3, 31) 
= 2.53, p = .076, partial η2 = .20] indicating that, after controlling for the pre-treatment 
psychopathology, the treatment and control conditions did not differ in terms of 
psychopathology following intervention.  
Follow-up univariate analysis were conducted for each of the DASS scales. For 
depression, the interaction of gender and condition was not significant [F(1, 39) = 1.08, 
p = .305, partial η2 = .03]. The main effect of gender was significant [F(1, 39) = 7.64, p 
= .009, partial η2 = .18]. The main effect of condition [F(1, 39) = 0.60, p = .445, 
partial η2 = .02] was not significant. These findings indicate that, after controlling for 
depression at pre, the treatment and control conditions did not differ in terms depression 
at post.  
For anxiety the interaction of gender and condition was not significant [F(1, 39) 
= 0.04, p = .836, partial η2 <.01]. The main effects of gender [F(1, 39) = 1.66, p = .206, 
partial η2 = .08] and condition [F(1, 39) = 2.75, p = .106, partial η2 = .07] were also 
nonsignificant. These findings indicate that, after controlling for anxiety at pre, the 
treatment and control conditions did not differ in terms anxiety at post.  
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Table 134: Descriptive Statistics for Family and Friend Health Behaviours  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Family – Healthy Eating 
Pre 39 12.13 3.68 19 12.26 4.84 20 12 2.20 
Treatment 26 12.31 3.60 12 12.67 5.18 14 12 1.41 
Control 13 11.77 3.96 7 11.57 4.50 6 12 3.63 
Post 39 12.13 4.33 19 12.32 4.42 20 11.95 4.35 
Treatment 26 12.92 4.40 12 12.83 4.51 14 13 4.47 
Control 13 10.54 3.87 7 11.43 4.47 6 9.50 3.08 
Family – Exercise 
Pre 39 12.44 3.89 19 12.63 4.82 20 12.25 2.85 
Treatment 26 12.88 3.71 12 13.75 5.17 14 12.14 1.61 
Control 13 11.54 4.22 7 10.71 3.73 6 12.50 4.89 
Post 39 12.13 4.33 19 12.32 4.42 20 11.95 4.35 
Treatment 26 12.92 4.40 12 12.83 4.51 14 13 4.47 
Control 13 10.54 3.87 7 11.43 4.47 6 9.50 3.08 
Friend – Healthy Eating 
Pre 38 6.84 3.58 18 7.56 3.97 20 6.20 3.16 
Treatment 25 7.56 3.91 11 8.55 4.32 14 6.79 3.51 
Control 13 5.46 2.44 7 6.00 3.00 6 4.83 1.60 
Post 38 7.05 3.98 18 6.67 4.50 20 7.40 3.53 
Treatment 25 7.20 4.21 11 7.18 4.64 14 7.21 4.02 
Control 13 6.77 3.63 7 5.86 4.49 6 7.83 2.23 
Friend - Exercise 
Pre 38 7.55 3.55 18 8.11 3.86 20 7.05 3.25 
Treatment 25 8.16 3.85 11 9.00 4.20 14 7.50 3.57 
Control 13 6.38 2.63 7 6.71 3.04 6 6.00 2.28 
Post 38 7.82 4.21 18 7.83 4.67 20 7.80 3.87 
Treatment 25 8.08 4.57 11 8.36 4.91 14 7.86 4.47 
Control 13 7.31 3.52 7 7.00 4.51 6 7.67 2.25 
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For stress the interaction of gender and condition was not significant [F(1, 39) = 
0.01, p = .936, partial η2 <.01]. The main effects of gender [F(1, 39) = 2.56, p = .119, 
partial η2 = .07] and condition [F(1, 39) = 3.18, p = .083, partial η2 = .08] were also 
nonsignificant. These findings indicate that, after controlling for stress at pre, the 
treatment and control conditions did not differ in terms stress at post.  
 
Table 135: Descriptive Statistics for General Psychopathology  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Depression          
Pre 40 5.10 6.78 19 5.84 7.69 21 4.43 5.96 
Treatment 26 6.23 7.72 12 6.83 8.86 14 5.71 6.89 
Control 14 3.00 4.02 7 4.14 5.31 7 1.86 1.95 
Post 40 5.03 7.32 19 2.95 4.13 21 6.90 9.02 
Treatment 26 5.23 7.66 12 3.75 4.94 14 6.50 9.40 
Control 14 4.64 6.90 7 1.57 1.72 7 7.71 8.84 
Anxiety          
Pre 40 6.40 6.67 19 7.58 7.04 21 5.33 6.29 
Treatment 26 7.04 7.45 12 8.50 8.10 14 5.79 6.91 
Control 14 5.21 4.92 7 6.00 4.90 7 4.43 5.19 
Post 40 5.15 6.75 19 4.47 4.30 21 5.76 8.44 
Treatment 26 4.31 6.80 12 3.83 3.79 14 4.71 8.74 
Control 14 6.71 6.60 7 5.57 5.19 7 7.86 8.03 
Stress          
Pre 40 9.10 8.53 19 9.26 9.06 21 8.95 8.25 
Treatment 26 9.85 9.62 12 10.58 9.52 14 9.21 10.02 
Control 14 7.71 6.11 7 7.00 8.41 7 8.43 2.99 
Post 40 6.80 8.23 19 5.11 5.33 21 8.33 10.71 
Treatment 26 5.85 8.15 12 4.42 3.90 14 7.07 10.56 
Control 14 8.57 8.39 7 6.29 7.41 7 10.86 9.25 
 
Descriptive statistics for adolescent dieting are presented in Table 136. The 
interaction between gender and condition was not significant [F (1, 36) = 1.82, p = .187, 
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partial η2 = .05]. The main effects of gender [F (1, 36) = 2.79 p = .105, partial η2 = .08] 
and condition [F (1, 36) = 3.10, p = .088, partial η2 = .088] were also nonsignificant. 
These findings indicate that, after controlling for dieting at pre, the treatment and 
control conditions did not differ in terms of dieting at post.   
 
Table 136: Descriptive Statistics for Adolescent Dieting  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 37 5.65 4.27 18 5.11 4.47 19 6.16 4.13 
Treatment 24 5.92 4.75 11 5.00 5.08 13 6.69 4.52 
Control 13 5.15 3.31 7 5.29 3.68 6 5.00 3.16 
          
Post 37 8.11 4.57 18 6.89 5.46 19 9.26 3.28 
Treatment 24 9.13 4.70 11 4.43 2.88 13 9.69 3.07 
Control 13 6.23 3.79 7 9.69 3.07 6 8.33 3.83 
 
Descriptive statistics for disordered eating are presented in Table 137. For the 
multivariate analysis, with all scale scores from the Eating Disorders Inventory – II 
(EDI –II) as dependent variables, the interaction between the two factors of time and 
condition was not significant [Wilks’ λ = .42 F (11, 13) = 1.60, p = .207, partial η2 = 
.58]. The main effect of gender [Wilks’ λ = .46, F (11, 13) = 1.38, p = .285, partial η2 = 
.54] was also nonsignificant. The main effect of condition [Wilks’ λ = .27, F (11, 13) = 
3.15, p = .026, partial η2 = .73] was significant indicating that after controlling for pre-
treatment disordered eating, the treatment and control conditions had significantly 
different levels of disordered eating following intervention. 
Follow-up univariate analysis were conducted for each of the EDI-II scales. For 
drive for thinness the interaction between the two factors of time and condition was not 
significant [F(1, 37) = 0.01, p = .925 partial η2 < .01]. The main effects of gender [F(1, 
37) = 0.82 p = .372, partial η2 =.02] and condition [F(1, 37) = 0.02, p = .888, partial η2 
< .01] were also not significant. These findings indicate that, after controlling for drive 
for thinness at pre, the treatment and control conditions did not differ in terms of drive 
for thinness at post.  
For bulimia, the interaction of gender and condition was significant [F(1, 37) = 
4.35, p = .0.45, partial η2 = .116].  Subsequent post hoc analysis, with a Bonferroni 
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adjusted alpha level, indicated that after controlling for bulimic symptoms at pre, 
females in the control condition reported more bulimic symptoms than males in the 
control condition, and females in the control condition reported greater bulimic 
symptoms than females in the treatment condition. The main effect of gender [F(1, 37) 
= 1.87, p = .180, partial η2 = .05] was nonsignificant. The main effect of condition [F(1, 
37) = 4.90, p = .034, partial η2 =.129] was significant indicating that, after controlling 
for bulimic symptoms at pre, those in the treatment condition reported less bulimic 
symptoms than those in the control condition at post. These data are displayed in Figure 
55. 
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Figure 55. Bulimia symptoms at pre and post intervention for treatment and control 
conditions. 
 
For body dissatisfaction, the interaction of gender and condition was not 
significant [F(1, 37) = 0.36, p = .554, partial η2 = .01]. The main effects of gender [F(1, 
37) = 1.23, p = .275, partial η2 <.04] and condition [F(1, 37) = 0.20, p = .658, partial η2 
= .01] were also not significant. These findings indicate that, after controlling for body 
dissatisfaction at pre, the treatment and control conditions did not differ in terms of 
body dissatisfaction at post. For ineffectiveness, the interaction of gender and condition 
was not significant [F(1, 37) = 3.67, p = .064, partial η2 = .10]. The main effects of 
gender [F(1, 37) = 0.06, p = .812, partial η2 <.01] and condition [F(1, 37) = 1.48, p = 
.232, partial η2 =.04] were also not significant. These findings indicate that, after 
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controlling for ineffectiveness at pre, the treatment and control conditions did not differ 
in terms of ineffectiveness at post.  
For perfectionism, the interaction of gender and condition was not significant 
[F(1, 37) = 0.62, p = .438, partial η2 = .02]. The main effects of gender [F(1, 37) = 2.46, 
p = .126, partial η2 =.07] and condition [F(1, 37) = 0.56, p = .461, partial η2 =.02] were 
also not significant. These findings indicate that, after controlling for perfectionism at 
pre, the treatment and control conditions did not differ in terms of perfectionism at post.  
For interpersonal distrust, the interaction of gender and condition was not 
significant [F(1, 37) = 3.40, p = .074, partial η2 = .09].  The main effects of gender 
[F(1, 37) = 3.40, p = .074, partial η2 =.09] and condition [F(1, 37) = 0.02, p = .890, 
partial η2 <.01] were also not significant. These findings indicate that, after controlling 
for interpersonal distrust at pre, the treatment and control conditions did not differ in 
terms of interpersonal distrust at post. For interpersonal awareness, the interaction of 
gender and condition was not significant [F(1, 37) = 1.61, p = .213, partial η2 = 
.05]. The main effects of gender [F(1, 37) = 2.95, p = .095, partial η2 =.08] and 
condition [F(1, 37) = 0.85, p = .362, partial η2 = .03] were also not significant. These 
findings indicate that, after controlling for interpersonal awareness at pre, the treatment 
and control conditions did not differ in terms of interpersonal awareness at post.  
For maturity fears, the interaction of gender and condition was not significant 
[F(1, 37) = 1.00, p = .324, partial η2 = .03]. The main effects of gender [F(1, 37) = 0.01, 
p = .920, partial η2 <.01] and condition [F(1, 37) = 0.59, p = .450, partial η2 =.02] were 
also not significant. These findings indicate that, after controlling for maturity fears at 
pre, the treatment and control conditions did not differ in terms of maturity fears at post. 
For asceticism, the interaction of gender and condition was not significant [F(1, 37) = 
1.04, p = .316, partial η2 = .03]. The main effects of gender [F(1, 37) = 0.63, p = .433, 
partial η2 =.02] and condition [F(1, 37) = 0.02, p = .896, partial η2 < .01] were also not 
significant. These findings indicate that, after controlling for asceticism at pre, the 
treatment and control conditions did not differ in terms of asceticism at post.  
For impulse regulation, the interaction of gender and condition was not 
significant [F(1, 37) = 1.27, p = .267, partial η2 = .04].  The main effect of gender [F(1, 
37) = 1.42, p = .242, partial η2 =.04] was also nonsignificant. The main effect of 
condition [F(1, 37) = 14.72, p = .001, partial η2 =.31] was significant. These findings 
indicate that, after controlling for impulse regulation at pre, those in the control group 
 451 
reported lower levels of impulse regulation than those in the treatment condition at post. 
These data are displayed in Figure 56. 
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Figure 56. Impulse regulation at pre and post intervention for treatment and control 
conditions. 
 
For social insecurity, the interaction of gender and condition was not significant 
[F(1, 37) = 2.89, p = .098, partial η2 = .08]. The main effects of gender [F(1, 37) = 0.90, 
p = .351, partial η2 =.03] and condition [F(1, 37) = 0.09, p = .764, partial η2 < .01] 
were also not significant. These findings indicate that, after controlling for social 
insecurity at pre, the treatment and control conditions did not differ in terms of social 
insecurity at post.  
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Table 137: Descriptive Statistics for Scales Scores for the Eating Disorders Inventory - 
II  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Drive for Thinness 
Pre 38 4.87 4.86 19 5.47 4.86 19 4.26 4.91 
Treatment 26 4.62 4.88 12 6.08 5.58 14 3.36 3.95 
Control 12 5.42 4.98 7 4.43 3.41 5 6.80 6.83 
Post 38 4.05 4.24 19 3.89 3.35 19 4.21 5.07 
Treatment 26 3.88 4.09 12 4.17 3.38 14 3.64 4.73 
Control 12 4.42 4.72 7 3.43 3.51 5 5.80 6.22 
Bulimia 
Pre 38 3.34 4.08 19 3.42 3.85 19 3.26 4.41 
Treatment 26 2.69 3.32 12 2.92 3.53 14 2.50 3.25 
Control 12 4.75 5.28 7 4.29 4.50 5 5.40 6.73 
Post 38 1.87 3.16 19 1.74 2.31 19 2.00 3.89 
Treatment 26 1.08 2.06 12 1.50 2.47 14 0.71 1.64 
Control 12 3.58 4.38 7 2.14 2.12 5 5.60 6.11 
Body Dissatisfaction 
Pre 38 14.26 6.73 19 15.32 5.84 19 13.21 7.52 
Treatment 26 13.69 7.20 12 15.17 7.21 14 12.43 7.22 
Control 12 15.50 5.65 7 15.57 2.64 5 15.40 8.79 
Post 38 12.21 7.55 19 14.26 7.88 19 10.16 6.80 
Treatment 26 12.00 7.87 12 14.92 9.03 14 9.50 5.97 
Control 12 12.67 7.11 7 13.14 5.87 5 12.00 9.30 
Ineffectiveness 
Stress          
Pre 38 3.16 4.46 19 3.74 4.63 19 2.58 4.34 
Treatment 26 3.46 4.99 12 4.33 5.25 14 2.71 4.83 
Control 12 2.50 3.12 7 2.71 3.45 5 2.20 2.95 
Post 38 2.76 3.86 19 3.05 3.08 19 2.47 4.57 
Treatment 26 2.65 4.38 12 2.58 3.37 14 2.71 5.22 
Control 12 3.00 2.52 7 3.86 2.54 5 1.80 2.17 
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 Total Sample Males Females 
 N M SD N M SD N M SD 
Perfectionism 
Pre 38 4.13 3.48 19 4.16 3.40 19 4.11 3.65 
Treatment 26 3.88 2.78 12 4.42 3.03 14 3.43 2.56 
Control 12 4.67 4.77 7 3.71 4.19 5 6.00 5.70 
Post 38 2.68 2.95 19 2.05 2.37 19 3.32 3.38 
Treatment 26 2.50 2.94 12 2.08 2.61 14 2.86 3.25 
Control 12 3.08 3.06 7 2.00 2.08 5 4.60 3.78 
Interpersonal Distrust 
Pre 38 3.21 4.21 19 3.47 3.88 19 2.95 4.61 
Treatment 26 3.35 4.75 12 3.75 4.71 14 3.00 4.93 
Control 12 2.92 2.87 7 3.00 2.00 5 2.80 4.09 
Post 38 3.82 4.18 19 3.32 3.54 19 4.32 4.77 
Treatment 26 3.85 4.60 12 2.67 3.50 14 4.86 5.29 
Control 12 3.75 3.25 7 4.43 3.60 5 2.80 2.77 
Interpersonal Awareness 
Pre 38 2.89 3.78 19 3.11 3.77 19 2.68 3.87 
Treatment 26 2.92 4.16 12 3.42 4.14 14 2.50 4.27 
Control 12 2.83 2.95 7 2.57 3.26 5 3.20 2.77 
Post 38 2.39 2.95 19 2.00 2.31 19 2.79 3.51 
Treatment 26 2.23 3.12 12 2.25 2.60 14 2.21 3.60 
Control 12 2.75 2.67 7 1.57 1.81 5 4.40 2.97 
Maturity Fears 
Pre 38 6.05 4.64 19 7.11 5.26 19 5.00 3.77 
Treatment 26 5.62 3.19 12 6.42 3.00 14 4.93 3.29 
Control 12 7.00 6.92 7 8.29 7.99 5 5.20 5.36 
Post 38 5.21 3.57 19 5.84 2.77 19 4.58 4.21 
Treatment 26 4.81 2.88 12 5.75 2.60 14 4.00 2.96 
Control 12 6.08 4.78 7 6.00 3.27 5 6.20 6.83 
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 Total Sample Males Females 
 N M SD N M SD N M SD 
Asceticism 
Pre 38 2.58 2.18 19 2.00 2.00 19 3.16 2.24 
Treatment 26 2.58 1.94 12 2.42 2.19 14 2.71 1.77 
Control 12 2.58 2.71 7 1.29 1.50 5 4.40 3.13 
Post 38 1.76 2.44 19 1.58 2.24 19 1.95 2.68 
Treatment 26 1.69 2.74 12 1.50 2.35 14 1.86 3.11 
Control 12 1.92 1.73 7 1.71 2.21 5 2.20 0.84 
Impulse Regulation 
Pre 38 1.95 3.14 19 1.89 2.11 19 2.00 3.99 
Treatment 26 1.58 3.57 12 1.25 2.18 14 1.86 4.50 
Control 12 2.75 1.82 7 3.00 1.53 5 2.40 2.30 
Post 38 1.21 3.72 19 0.79 2.30 19 1.63 4.78 
Treatment 26 1.62 4.44 12 1.25 2.83 14 1.93 5.55 
Control 12 0.33 0.78 7 0.00 0.00 5 0.80 1.10 
Social Insecurity 
Pre 38 4.18 3.83 19 4.37 4.07 19 4.00 3.67 
Treatment 26 4.04 3.96 12 4.00 4.02 14 4.07 4.07 
Control 12 4.50 3.66 7 5.00 4.40 5 3.80 2.59 
Post 38 4.00 4.05 19 4.32 3.45 19 3.68 4.66 
Treatment 26 3.73 4.29 12 3.25 3.25 14 4.14 5.10 
Control 12 4.58 3.60 7 6.14 3.18 5 2.40 3.21 
 
Family functioning. 
Descriptive statistics for parent-adolescent problem solving and communication 
are presented in Table 138. For the multivariate analysis, with parent-adolescent 
problem and open communication, and family problem solving affirming and 
incendiary communication as dependent variables, the interaction between the two 
factors of time and condition was not significant [Wilks’ λ = .98 F = (4, 26) = 0.16, p = 
.955, partial η2 = .03]. The main effects of gender [Wilks’ λ = .94, F 4, 26) = 0.44, p = 
.782, partial η2 = .06] and condition [Wilks’ λ = .77, F (4, 26) = 1.99, p = .125, partial 
η2 = .24] were also nonsignificant. These findings indicate that, after controlling for 
parent-adolescent communication and family problem solving at pre, the treatment and 
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control conditions did not differ in terms of parent-adolescent communication and 
family problem solving at post. 
Follow-up univariate analysis were conducted for parent-adolescent problem 
solving and communication. For open parent adolescent communication the interaction 
of gender and condition was not significant [F(1, 37) = 0.23, p = .638, partial η2 = 
.01]. The main effects of gender [F(1, 37) = 0.07, p = .791, partial η2 <.01] and 
condition [F(1, 37) = 3.58, p = .067, partial η2 = .10] were also not significant. These 
findings indicate that, after controlling for open parent adolescent communication at 
pre, the treatment and control conditions did not differ in terms of open parent 
adolescent communication at post. For problem parent adolescent communication the 
interaction of gender and condition was not significant [F(1, 37) = 0.01, p = .946, 
partial η2 < .01]. The main effects of gender [F(1, 37) = 0.79, p = .382, partial η2 =.02] 
and condition [F(1, 37) = 3.63, p = .065, partial η2 =.01] were also not significant. 
These findings indicate that, after controlling for problem parent adolescent 
communication at pre, the treatment and control conditions did not differ in terms of 
problem parent adolescent communication at post.  
For affirming communication in family problem solving the interaction of 
gender and condition was not significant [F(1, 36) = 1.25, p = .272, partial η2 = 
.04]. The main effects of gender [F(1, 36) = 0.36, p = .552, partial η2 =.01] and 
condition [F(1, 36) = 2.32, p = .138, partial η2 = .07] were also not significant. These 
findings indicate that, after controlling for affirming communication in family problem 
solving at pre, the treatment and control conditions did not differ in terms of affirming 
communication in family problem solving at post. For incendiary communication in 
family problem solving the interaction of gender and condition was not significant [F(1, 
36) = 0.01, p = .918, partial η2 < .01]. The main effects of gender [F(1, 36) = 0.02, p = 
.894, partial η2 <.01] and condition [F(1, 36) = 1.01, p = .323, partial η2 =.03] were also 
not significant. These findings indicate that, after controlling for incendiary 
communication in family problem solving at pre, the treatment and control conditions 
did not differ in terms of incendiary communication in family problem solving at post.  
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Table 138: Descriptive Statistics for Parent-Adolescent Problem Solving and Family 
Communication  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Parent-Adolescent Problem Solving - Problem 
Pre 38 5.58 2.38 19 5.47 2.09 19 5.68 2.69 
Treatment 25 5.32 2.38 12 5.08 2.11 13 5.54 2.67 
Control 13 6.08 2.40 7 6.14 2.04 6 6.00 2.97 
Post 38 5.24 2.67 19 4.79 2.64 19 5.68 2.69 
Treatment 25 5.64 2.69 12 5.17 2.72 13 6.08 2.69 
Control 13 4.46 2.54 7 4.14 2.54 6 4.83 2.71 
Parent-Adolescent Problem Solving – Open 
Pre 38 8.47 2.15 19 8.74 1.45 19 8.21 2.70 
Treatment 25 8.52 2.10 12 8.67 1.61 13 8.38 2.53 
Control 13 8.38 2.33 7 8.86 1.21 6 7.83 3.25 
Post 38 8.13 3.02 19 8.47 2.34 19 7.79 3.61 
Treatment 25 8.72 2.59 12 9.17 1.34 13 8.31 3.38 
Control 13 7.00 3.56 7 7.29 3.25 6 6.67 4.18 
Parent-Adolescent Problem Solving – Total 
Pre 38 14.05 4.09 19 14.21 3.26 19 13.89 4.88 
Treatment 25 13.84 4.02 12 13.75 3.41 13 13.92 4.65 
Control 13 14.46 4.37 7 15.00 3.06 6 13.83 5.81 
Post 38 13.37 4.98 19 13.26 4.46 19 13.47 5.57 
Treatment 25 14.36 4.41 12 14.33 3.47 13 14.38 5.28 
Control 13 11.46 5.61 7 11.43 5.59 6 11.50 6.16 
 
 
 457 
 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Family Problem Solving Communication – Affirming 
Stress          
Pre 37 10.22 2.99 18 10.67 1.85 19 9.79 3.78 
Treatment 24 9.71 2.97 11 10.55 2.02 13 9.00 3.51 
Control 13 11.15 2.91 7 10.86 1.68 6 11.50 4.09 
Post 37 10.24 3.64 18 10.61 3.76 19 9.89 3.59 
Treatment 24 10.54 3.30 11 10.73 3.17 13 10.38 3.52 
Control 13 9.69 4.29 7 10.43 4.83 6 8.83 3.82 
Family Problem Solving Communication – Incendiary 
Pre 37 6.14 2.61 18 5.89 2.14 19 6.37 3.02 
Treatment 24 6.38 2.63 11 6.09 1.70 13 6.62 3.28 
Control 13 5.69 2.59 7 5.57 2.82 6 5.83 2.56 
Post 37 6.16 3.03 18 6.17 3.13 19 6.16 3.02 
Treatment 24 5.92 3.19 11 5.90 3.62 13 5.92 2.93 
Control 13 6.62 2.79 7 6.57 2.37 6 6.67 3.44 
 
Treatment components. 
Descriptive statistics for eating habits are presented in Table 139. For the 
multivariate analysis, with all scale scores from the Fat, Fruit and Vegetable 
Questionnaire (FFVS)as dependent variables, the interaction between the two factors of 
time and time was not significant [Wilks’ λ = .05, F = (12, 1) = 1.45, p = .577, partial η2 
= .95]. The main effects of gender [Wilks’ λ = .52, F (6, 7) = 1.10, p = .446, partial η2 = 
.49] and time [Wilks’ λ = .05, F (12, 1) = 0.62, p = .553, partial η2 = .951] were also 
nonsignificant. This indicates that, after controlling for the pre-treatment eating habits, 
the treatment and control conditions did not differ in terms of eating habits following 
intervention.  
Follow-up univariate analysis were conducted for each of the FFVQ scales. For 
fat substitution, the interaction of gender and condition was not significant [F(1, 37) = 
0.80, p = .377 partial η2 = .02]. The main effects of gender [F(1, 37) = 0.94 p = .761, 
partial η2 <.01] and condition [F(1, 37) = 3.42, p = .073, partial η2 = .09] were also not 
significant. These findings indicate that, after controlling for fat substitution at pre, the 
treatment and control conditions did not differ in terms of fat substitution at post. For 
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modify meat, the interaction of gender and condition was not significant [F(1, 37) = 
1.62, p = .212, partial η2 = .05]. The main effect of gender [F(1, 37) = 0.05, p = .826, 
partial η2 <.01] was also nonsignificant. The main effect of condition [F(1, 37) = 5.99, p 
= .020, partial η2 =.154] was significant. These findings indicate that, after controlling 
for modify meat at pre, the control condition reported greater meat modification than the 
treatment condition at post. These data are displayed in Figure 57 below.  
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Figure 57. Meat modification at pre and post intervention for treatment and control 
conditions. 
 
For avoid frying, the interaction of gender and condition was not significant 
[F(1, 37) = 0.30, p = .591, partial η2 = .01]. The main effects of gender [F(1, 37) = 0.04, 
p = .834, partial η2 <.01] and condition [F(1, 37) = 0.20, p = .660, partial η2 = .01] 
were also not significant. These findings indicate that, after controlling for avoid frying 
at pre, the treatment and control conditions did not differ in terms of avoid frying at 
post.  
For fat replacement, the interaction of gender and condition was not significant 
[F(1, 37) = 0.55, p = .466, partial η2 = .02]. The main effects of gender [F(1, 37) = 3.91, 
p = .056, partial η2 =.11] and condition [F(1, 37) = 0.31, p = .580, partial η2 =.01] were 
also not significant. These findings indicate that, after controlling for fat replacement at 
pre, the treatment and control conditions did not differ in terms of fat replacement at 
post.  
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For avoid fat, the interaction of gender and condition was not significant [F(1, 
37) = 0.22, p = .642, partial η2 = .01]. The main effects of gender [F(1, 37) = 0.03, p = 
.854, partial η2 <.01] and condition [F(1, 37) = 0.16, p = .691, partial η2 =.01] were not 
significant. These findings indicate that, after controlling for avoid fat at pre, the 
treatment and control conditions did not differ in terms of avoid fat at post.  
For fruit and vegetables, the interaction of gender and condition was not 
significant [F(1, 37) = 2.38, p = .133, partial η2 = .07]. The main effects of gender [F(1, 
37) = 13.30, p = .001, partial η2 <.29] and condition [F(1, 37) = 0.31, p = .584, 
partial η2 =.01] were also not significant. These findings indicate that, after controlling 
for fruit and vegetable at pre, the treatment and control conditions did not differ in terms 
of fruit and vegetable at post.  
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Table 139: Descriptive Statistics for Scales Scores for the Fat, Fruit and Vegetable 
Questionnaire  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Fat Substitution 
Pre 38 2.67 0.79 19 2.82 0.85 19 2.52 0.72 
Treatment 26 2.62 0.79 12 2.76 0.81 14 2.50 0.78 
Control 12 2.78 0.82 7 2.91 0.97 5 2.58 0.59 
Post 38 2.35 0.78 19 2.44 0.76 19 2.26 0.82 
Treatment 26 2.18 0.75 12 2.17 0.63 14 2.19 0.87 
Control 12 2.72 0.76 7 2.90 0.78 5 2.46 0.72 
Modify Meat 
Pre 38 2.07 0.93 19 2.05 0.94 19 2.09 0.95 
Treatment 26 1.96 0.91 12 1.84 0.94 14 2.06 0.90 
Control 12 2.30 0.98 7 2.40 0.89 5 2.16 1.18 
Post 38 2.13 0.90 19 2.06 0.91 19 2.19 0.90 
Treatment 26 1.88 0.79 12 1.63 0.70 14 2.10 0.83 
Control 12 2.66 0.91 7 2.81 0.75 5 2.44 1.15 
Avoid Frying 
Pre 38 1.57 0.49 19 1.55 0.47 19 1.59 0.51 
Treatment 26 1.48 0.43 12 1.43 0.45 14 1.52 0.43 
Control 12 1.78 0.55 7 1.77 0.46 5 1.78 0.72 
Post 38 1.47 0.44 19 1.44 0.36 19 1.50 0.51 
Treatment 26 1.43 0.45 12 1.36 0.40 14 1.49 0.50 
Control 12 1.55 0.41 7 1.57 0.25 5 1.52 0.61 
Fat Replacement 
Stress          
Pre 38 2.76 0.60 19 2.80 0.69 19 2.72 0.51 
Treatment 26 2.74 0.62 12 2.63 0.72 14 2.82 0.53 
Control 12 2.82 0.58 7 3.09 0.57 5 2.44 0.38 
Post 38 2.69 0.71 19 2.89 0.68 19 2.48 0.71 
Treatment 26 2.69 0.64 12 2.78 0.59 14 2.61 0.68 
Control 12 2.68 0.89 7 3.07 0.81 5 2.12 0.71 
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 Total Sample Males Females 
 N M SD N M SD N M SD 
Avoid Fat 
Pre 38 2.56 0.54 19 2.44 0.52 19 2.68 0.54 
Treatment 26 2.44 0.53 12 2.33 0.53 14 2.54 0.53 
Control 12 2.81 0.48 7 2.61 0.48 5 3.08 0.36 
          
Post 38 2.47 0.61 19 2.38 0.43 19 2.55 0.76 
Treatment 26 2.46 0.62 12 2.35 0.50 14 2.56 0.71 
Control 12 2.48 0.62 7 2.44 0.29 5 2.52 0.97 
          
Fruit and Vegetable 
Pre 38 3.24 1.72 19 3.11 0.63 19 3.37 2.38 
Treatment 26 3.35 2.07 12 3.04 0.73 14 3.61 2.76 
Control 12 3.02 0.45 7 3.23 0.42 5 2.72 0.33 
          
Post 38 2.78 0.60 19 3.08 0.47 19 2.49 0.58 
Treatment 26 2.72 0.53 12 2.94 0.40 14 2.52 0.57 
Control 12 2.93 0.73 7 3.31 0.51 5 2.40 0.68 
 
Descriptive statistics for obesity knowledge are presented in Table 140. For 
obesity knowledge, the interaction between gender and condition was not significant [F 
(1, 37) = 0.43, p = .516 partial η2 = .01]. The main effects of gender [F (1, 37) = 1.23, p 
= .275, partial η2 = .04] and condition [F (1, 37) = 4.50, p = .123, partial η2 = .07] were 
also nonsignificant. This finding indicates that, after controlling for obesity knowledge 
at pre, the treatment and control conditions did not differ in terms of obesity knowledge 
at post.  
Descriptive statistics for adolescent reported social skills and social competence 
are presented in Table 141. For the multivariate analysis, with social skills and social 
competence as dependent variables, the interaction between the two factors of time and 
condition was not significant [Wilks’ λ = .98 F = (2, 31) = 0.25, p = .784, partial η2 = 
.02]. The main effects of gender [Wilks’ λ = .97, F (2, 31) = 0.49, p = .616, partial η2 = 
.03] and condition [Wilks’ λ = .94, F (2, 31) = 0.95, p = .399, partial η2 = .06] were also 
nonsignificant. 
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Table 140: Descriptive Statistics for Obesity Knowledge  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 38 15.97 4.71 18 15.94 3.59 20 16.00 5.63 
Treatment 26 15.73 4.93 12 15.92 3.40 14 15.57 6.07 
Control 12 16.50 4.36 6 16.00 4.29 6 17.00 4.77 
          
Post 38 17.13 5.56 18 17.83 4.94 20 16.50 6.12 
Treatment 26 17.81 5.64 12 18.33 5.03 14 17.36 6.26 
Control 12 15.67 5.31 6 16.83 5.04 6 14.50 5.79 
 
Follow-up univariate analysis were conducted for social competence and social 
skills scales. For social competence the interaction between gender and condition was 
not significant interaction [F(1, 37) = 0.09, p = .791, partial η2 < .01]. The main effects 
of gender [F(1, 37) = 0.73, p = .400, partial η2 =.02] and condition [F(1, 37) = 0.10, p = 
.757, partial η2 < .01] were also not significant. These findings indicate that, after 
controlling for social competence at pre, the treatment and control conditions did not 
differ in terms of social competence at post.  
Follow-up univariate analysis for social skills indicated no significant interaction 
[F(1, 37) = 0.32, p = .577, partial η2 = .01]. The main effects of gender [F(1, 37) = 0.02, 
p = .884, partial η2 <.01] and condition [F(1, 37) = 0.32, p = .577, partial η2 = .01] 
were also not significant. These findings indicate that, after controlling for social skills 
at pre, the treatment and control conditions did not differ in terms of social skills at post.  
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Table 141: Descriptive Statistics for Social Skills and Social Competence  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Social Skills 
Pre 38 74.89 8.82 18 72.89 7.87 20 76.70 9.42 
Treatment 25 74.08 9.87 11 72.27 8.67 14 75.50 10.81 
Control 13 76.46 6.40 7 73.86 6.94 6 79.50 4.46 
          
Post 38 78.08 10.11 18 77.22 7.26 20 78.85 12.26 
Treatment 25 78.72 10.96 11 78.81 7.43 14 78.64 13.40 
Control 13 76.85 8.48 7 74.71 6.75 6 79.33 10.21 
          
Social Competence 
Pre 38 23.97 4.28 18 24.06 3.78 20 23.90 4.79 
Treatment 25 23.64 4.76 11 23.82 4.51 14 23.50 5.11 
Control 13 24.62 3.25 7 24.43 2.51 6 24.83 4.22 
          
Post 38 24.95 5.19 18 25.67 4.04 20 24.30 6.07 
Treatment 25 24.48 5.81 11 25.45 4.37 14 23.71 6.80 
Control 13 25.85 3.76 7 26.00 3.79 6 25.67 4.08 
 
Descriptive statistics for negative thinking are presented in Table 142. The 
interaction of gender and condition was not significant [F (1, 38) = 0.04, p = .838, 
partial η2 < .01]. The main effects of gender [F (1, 38) = 0.09 p = .762, partial η2 < .01] 
and condition [F (1, 38) = 0.21, p = .649, partial η2 < .01] were also nonsignificant. 
These findings indicate that, after controlling for negative thinking at pre, the treatment 
and control conditions did not differ in terms of negative thinking at post.   
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Table 142: Descriptive Statistics for Negative Thinking  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 39 44.90 19.52 19 45.00 19.57 20 44.80 19.99 
Treatment 26 46.92 22.22 12 48.17 22.72 14 45.86 22.59 
Control 13 40.85 12.30 7 39.57 12.15 6 42.33 12.46 
          
Post 39 41.77 20.06 19 40.95 13.41 20 42.55 25.17 
Treatment 26 42.50 23.45 12 42.00 15.77 14 42.93 29.10 
Control 13 40.31 11.20 7 39.14 8.78 6 41.67 14.29 
 
Parent Measures 
Psychosocial functioning. 
Descriptive statistics for parental self-esteem are presented in Table 143. The 
interaction of gender and condition was not significant [F (1, 38) = 0.12, p = .734, 
partial η2 < .01]. The main effects of gender [F (1, 38) = 1.22 p = .378, partial η2 = .03] 
and condition [F (1, 38) = 0.56, p = .460, partial η2 = .02] were also nonsignificant. 
These findings indicate that, after controlling for parental self-esteem at pre, the 
treatment and control conditions did not differ in terms of parental self-esteem at post.   
 
Table 143: Descriptive Statistics for Parental Self-esteem  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 39 17.56 6.05 20 18.95 6.47 19 16.11 5.35 
Treatment 25 16.16 5.26 13 17.08 5.47 12 15.17 5.06 
Control 14 20.07 6.73 7 22.43 7.14 7 17.71 5.85 
          
Post 39 16.87 4.88 20 18.10 4.79 19 15.58 4.76 
Treatment 25 15.96 4.40 13 16.85 4.32 12 15.00 4.47 
Control 14 18.50 5.43 7 20.43 5.06 7 16.57 5.44 
 
Descriptive statistics for family health behaviours are presented in Table 144. 
For the multivariate analysis, with all scales from the Family Health Behaviour 
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Questionnaire (FHB) as dependent variables, the interaction between the two factors 
was not significant [Wilks’ λ = .94 F = (2, 31) = 1.01, p = .375, partial η2 = .06]. The 
main effects of gender [Wilks’ λ = .91, F (2, 31) = 1.57, p = .224, partial η2 = .09] and 
condition were also not significant [Wilks’ λ = .98, F (2, 31) = 0.33, p = .721, partial η2 
= .02]. These findings indicate that, after controlling for family health behaviour at pre, 
the treatment and control conditions did not differ in terms of friend health behaviour at 
post. 
Follow-up univariate analysis were conducted for each of the scales of the 
Family Health Behaviour Questionnaire.  For family healthy eating behaviour, the 
interaction of gender and condition was not significant [F(1, 38) = 1.01, p = .321, 
partial η2 =.03]. The main effects of gender [F(1, 38) = 1.60, p = .215, partial η2 = .05] 
and condition [F(1, 38) = 0.05, p = .831, partial η2 < .01 were also nonsignificant. 
These findings indicate that, after controlling for parent reported family healthy eating 
behaviour at pre, the treatment and control conditions did not differ in terms of parent 
reported family healthy eating behaviour at post.  
For family exercise behaviour, the interaction of gender and condition was not 
significant [F(1, 37) = 1.80, p = .189, partial η2 =.05]. The main effects of gender [F(1, 
38) = 2.08, p = .159, partial η2 = .06] and condition [F(1, 37) = 0.88, p = .355, 
partial η2 = .03] were also nonsignificant. These findings indicate that, after controlling 
for parent reported family exercise behaviour at pre, the treatment and control 
conditions did not differ in terms of parent reported of family healthy eating behaviour 
at post. 
 
Psychopathology.  
Descriptive statistics for parent psychopathology are presented in Table 145. For 
the multivariate analysis, with all scale scores from the Depression Anxiety Stress Scale 
(DASS) as dependent variables, the interaction between the two factors was not 
significant [Wilks’ λ = .91 F = (3, 30) = 1.05, p = .386, partial η2 = .10]. The main 
effects of gender [Wilks’ λ = .89, F (3, 30) = 1.20, p = .328, partial η2 = .11] and 
condition were also nonsignificant [Wilks’ λ = .97, F (3, 30) = 0.32, p = .808, partial η2 
= .03] indicating that, after controlling for the pre-treatment parental psychopathology, 
the treatment and control conditions did not differ in terms of parental psychopathology 
following intervention.  
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Table 144: Descriptive Statistics for Parent Reported Family Health Behaviours  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Family – Healthy Eating 
Pre 39 13.54 3.42 20 12.65 3.23 19 14.47 3.44 
Treatment 25 13.56 3.82 13 12.69 3.38 12 14.50 4.19 
Control 14 13.50 2.68 7 12.57 3.21 7 14.43 1.81 
          
Post 39 14.64 2.92 20 14.60 2.76 19 14.68 3.16 
Treatment 25 14.72 3.12 13 14.92 2.69 12 14.50 3.63 
Control 14 14.50 2.65 7 14.00 3.00 7 15.00 2.38 
          
Family - Exercise 
Pre 38 13.11 3.57 20 12.80 3.00 18 13.44 4.18 
Treatment 24 13.08 3.03 13 12.15 2.38 11 14.18 3.46 
Control 14 13.14 4.47 7 14.00 3.83 7 12.29 5.19 
          
Post 38 14.18 3.13 20 14.75 2.71 18 13.56 3.50 
Treatment 24 14.50 2.89 13 15.08 2.93 11 13.82 2.82 
Control 14 13.64 3.54 7 14.14 2.34 7 13.14 4.60 
 
Follow-up univariate analysis were conducted for each of the DASS scales. For 
depression, the interaction of gender and condition was not significant [F(1, 38) = 0.24, 
p = .629, partial η2 = .01]. The main effects of gender [F(1, 38) = 0.93, p = .341, 
partial η2 = .03] and condition [F(1, 38) = 0.19, p = .669, partial η2 = .01] were also 
nonsignificant. These findings indicate that, after controlling for parental depression at 
pre, the treatment and control conditions did not differ in terms parental depression at 
post.  
For anxiety, the interaction of gender and condition was not significant [F(1, 38) 
= 1.96, p = .171, partial η2 =.05]. The main effects of gender [F(1, 38) = 0.13, p = .720, 
partial η2 < .01] and condition [F(1, 38) < 0.01, p = .955, partial η2 < .01] were also 
nonsignificant. These findings indicate that, after controlling for parental anxiety at pre, 
the treatment and control conditions did not differ in terms of parental anxiety at post.  
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For stress, the interaction of gender and condition was not significant [F(1, 38) = 
2.30, p = .138 partial η2 =.06]. The main effects of gender [F(1, 38) = 1.86, p = .182, 
partial η2 = .05] and condition [F(1, 38) = 0.04, p = .846, partial η2 < .01] were also 
nonsignificant. These findings indicate that, after controlling for parental stress at pre, 
the treatment and control conditions did not differ in terms of parental stress at post.  
 
Table 145: Descriptive Statistics for Parent Psychopathology  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Depression          
Pre 39 6.44 5.95 20 7.15 6.06 19 5.68 5.89 
Treatment 25 5.92 5.84 13 6.08 5.57 12 5.75 6.37 
Control 14 7.36 6.23 7 9.14 6.87 7 5.57 5.44 
Post 39 6.33 8.87 20 4.95 6.00 19 7.79 11.12 
Treatment 25 6.60 10.36 13 4.54 6.81 12 8.83 13.15 
Control 14 5.86 5.61 7 5.71 4.50 7 6.00 6.93 
Anxiety          
Pre 39 5.26 5.08 20 6.45 5.21 19 4.00 4.75 
Treatment 25 4.84 4.84 13 5.62 5.41 12 4.00 4.20 
Control 14 6.00 5.59 7 8.00 4.80 7 4.00 5.94 
Post 39 4.44 6.32 20 4.15 3.56 19 4.74 8.41 
Treatment 25 4.20 7.13 13 2.77 2.55 12 5.75 9.94 
Control 14 4.86 4.74 7 6.71 3.90 7 3.00 5.03 
Stress          
Pre 39 10.03 6.03 20 9.95 6.04 19 10.11 6.18 
Treatment 25 9.24 6.00 13 8.62 6.23 12 9.92 5.93 
Control 14 11.43 6.05 7 12.43 5.19 7 10.43 7.07 
Post 39 7.79 6.61 20 6.10 5.03 19 9.58 7.68 
Treatment 25 7.24 7.28 13 4.31 4.19 12 10.42 8.68 
Control 14 8.79 5.31 7 9.43 5.00 7 8.14 5.93 
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Family functioning. 
Descriptive statistics for parent adolescent communication and problem solving 
are presented in Table 146. For the multivariate analysis, with parent-adolescent 
problem and open communication, and family problem solving affirming and 
incendiary communication as dependent variables, the interaction between the two 
factors of time and condition was not significant [Wilks’ λ = .92 F = (4, 27) = 0.61, p = 
.665, partial η2 = .08]. The main effects of gender [Wilks’ λ = .94, F (4, 27) = 0.43, p = 
.782, partial η2 = .79] and condition [Wilks’ λ = .83, F (4, 27) = 1.36, p = .275, partial 
η2 = .17] were also nonsignificant indicating that after controlling for parent-adolescent 
communication and family problem solving, the treatment and control conditions did 
not differ in terms of parent-adolescent communication and family problem solving at 
post. 
Follow-up univariate analysis were conducted for the Parent-Adolescent 
Communication, and the Family Problem Solving Communication scales. For open 
parent adolescent communication the interaction of gender and condition was not 
significant [F(1, 38) = 0.05, p = .832, partial η2 < .01]. The main effects of gender [F(1, 
38) = 5.14, p = .172, partial η2 = .05] and condition [F(1, 38) = 0.17, p = .382, 
partial η2 = .01] were also not significant. These findings indicate that, after controlling 
for parent reported open parent adolescent communication at pre, the treatment and 
control conditions did not differ in terms of parent reported open parent adolescent 
communication at post.  
For problem parent adolescent communication, the interaction of gender and 
condition was not significant [F(1, 37) = 0.02, p = .878, partial η2 < .01]. The main 
effects of gender [F(1, 37) < 0.01, p = .977, partial η2 <.01] was also nonsignificant. 
The main effect of condition [F(1, 37) = 6.26, p = .017, partial η2 =.16] was significant. 
These findings indicate that, after controlling for parent reported problem parent 
adolescent communication at pre, parents in the treatment conditions reported greater 
problems in parent adolescent communication than parents in the control condition at 
post. These data are displayed in Figure 58. 
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Figure 58. Parent reported problems in parent-adolescent communication at pre and 
post intervention for treatment and control conditions. 
 
For parent reported affirming communication in family problem solving, the 
interaction of gender and condition was not significant [F(1, 38) = 0.16, p = .693, 
partial η2 = .01]. The main effects of gender [F(1, 38) = 0.17, p = .683, partial η2 =.01] 
and condition [F(1, 38) = 0.05, p = .833, partial η2 < .01] were also not significant. 
These findings indicate that, after controlling for parent reported affirming 
communication in family problem solving at pre, the treatment and control conditions 
did not differ in terms of parent reported affirming communication in family problem 
solving at post.  
For parent reported incendiary communication in family problem solving, the 
interaction of gender and condition was not significant [F(1, 38) = 0.09, p = .769, 
partial η2 < .01]. The main effects of gender [F(1, 38) = 0.15, p = .705 partial η2 <.01] 
and condition [F(1, 38) = 0.03, p = .872, partial η2 < .01] were also not significant. 
These findings indicate that, after controlling for parent reported incendiary 
communication in family problem solving at pre, the treatment and control conditions 
did not differ in terms of parent reported incendiary communication in family problem 
solving at post.  
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Table 146: Descriptive Statistics for Parent Reported Parent-Adolescent 
Communication  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Parent-Adolescent Problem Solving - Problem 
Pre 38 6.61 2.01 19 6.37 1.83 19 6.84 2.19 
Treatment 24 6.83 2.18 12 6.42 2.02 12 7.25 2.34 
Control 14 6.21 1.67 7 6.29 1.60 7 6.14 1.86 
Post 38 6.74 2.18 19 6.63 2.09 19 6.84 2.32 
Treatment 24 7.42 2.12 12 7.25 2.14 12 7.58 2.19 
Control 14 5.57 1.79 7 5.57 1.62 7 5.57 2.07 
Parent-Adolescent Problem Solving - Open 
Pre 39 8.08 1.87 20 7.75 2.10 19 8.42 1.57 
Treatment 25 8.44 1.85 13 8.46 1.90 12 8.42 1.88 
Control 14 7.43 1.79 7 6.43 1.90 7 8.43 0.98 
Post 39 8.92 2.07 20 9.05 2.39 19 8.79 1.72 
Treatment 25 9.28 2.13 13 9.62 2.43 12 8.92 1.78 
Control 14 8.29 1.86 7 8.00 2.08 7 8.57 1.72 
Parent-Adolescent Problem Solving - Total 
Pre 38 14.63 3.02 19 14.00 3.13 19 15.26 2.84 
Treatment 24 15.21 3.26 12 14.75 3.47 12 15.67 3.11 
Control 14 13.64 2.34 7 12.71 2.06 7 14.57 2.37 
Post 38 15.45 3.01 19 15.26 2.92 19 15.63 3.17 
Treatment 24 16.38 2.67 12 16.25 2.56 12 16.50 2.88 
Control 14 13.86 2.98 7 13.57 2.88 7 14.14 3.29 
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 Total Sample Males Females 
 N M SD N M SD N M SD 
Family Problem Solving Communication - Affirming 
Stress          
Pre 39 10.92 2.18 20 11.00 2.27 19 10.84 2.14 
Treatment 25 11.00 2.36 13 11.31 2.14 12 10.67 2.64 
Control 14 10.79 1.89 7 10.43 2.57 7 11.14 0.90 
Post 39 10.69 2.03 20 10.70 2.11 19 10.68 2.00 
Treatment 25 10.84 1.95 13 11.00 2.27 12 10.67 1.61 
Control 14 10.43 2.21 7 10.14 1.77 7 10.71 2.69 
          
Family Problem Solving Communication - Incendiary 
Pre 39 5.51 2.86 20 5.90 2.88 19 5.11 2.85 
Treatment 25 5.08 3.07 13 5.00 2.89 12 5.17 3.38 
Control 14 6.29 2.33 7 7.57 2.15 7 5.00 1.83 
          
Post 39 4.79 2.15 20 4.90 2.34 19 4.68 2.00 
Treatment 25 4.72 2.28 13 4.77 2.59 12 4.67 2.02 
Control 14 4.93 1.98 7 5.14 1.95 7 4.71 2.14 
 
Treatment components. 
The impact of treatment components, including psychoeducation regarding 
healthy eating and physical activity, behaviour change strategies and modifying the 
psychosocial barriers to behaviour change was also measured.  
Descriptive statistics for obesity knowledge are presented in Table 147. For 
parental obesity knowledge the interaction between gender and condition was not 
significant [F (1, 35) = 2.29, p = .140 partial η2 = .07]. The main effect of gender [F (1, 
35) = 1.28, p = .267, partial η2 = .04] was also nonsignificant. The main effect of 
condition [F (1, 35) = 4.42, p = .044, partial η2 = .125] was significant. This finding 
indicates that, after controlling for obesity knowledge at pre, parents in the treatment 
conditions had better obesity knowledge than parents in the control condition at post. 
These data are displayed in Figure 59. 
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Figure 59. Parent obesity knowledge at pre and post intervention for treatment and 
control conditions. 
 
Table 147: Descriptive Statistics for Parental Obesity Knowledge  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 36 19.92 4.78 19 18.95 5.39 17 21.00 3.87 
Treatment 24 20.88 4.70 13 19.54 5.90 11 22.45 2.02 
Control 12 18.00 4.53 6 17.67 4.27 6 18.33 5.16 
          
Post 36 20.78 4.28 19 20.00 5.27 17 21.65 2.69 
Treatment 24 22.08 2.34 13 21.62 2.40 11 22.64 2.25 
Control 12 18.17 5.97 6 16.50 8.04 6 19.83 2.64 
 
Descriptive statistics for parent reported social skills and social competence are 
presented in Table 148. For the multivariate analysis, with social skills and social 
competence as dependent variables, the interaction between the two factors of time and 
condition was not significant [Wilks’ λ = .97 F = (2, 32) = 0.44, p = .649 partial η2 = 
.03]. The main effects of gender [Wilks’ λ = .93, F (2, 32) = 1.14, p = .331, partial η2 = 
.07] and condition [Wilks’ λ = .83, F (2, 32) = 3.26, p = .051, partial η2 = .17] were also 
nonsignificant. These findings indicate that, after controlling for social skills and social 
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competence at pre, the treatment and control conditions did not differ in terms of social 
skills and social competence at post. 
Follow-up univariate analysis were conducted for social competence and social 
skills scales. For social competence, the interaction between gender and condition was 
not significant [F(1, 38) = 0.28, p = .600, partial η2 < .01]. The main effects of gender 
[F(1, 38) < 0.01, p = .957, partial η2 < .01] and condition [F(1, 38) = 2.31, p = .137, 
partial η2 = .06] were also not significant. These findings indicate that, after controlling 
for social competence at pre, the treatment and control conditions did not differ in terms 
of social competence at post.  
For social skills, the interaction between gender and condition was not 
significant [F(1, 38) = 0.06, p = .807, partial η2 < .01]. The main effects of gender [F(1, 
38) = 1.90, p = .177, partial η2 =.05] and condition [F(1, 38) = 3.01, p = .092, partial η2 
= .08] were also not significant. These findings indicate that, after controlling for social 
skills at pre, the treatment and control conditions did not differ in terms of social skills 
at post.  
 
Table 148: Descriptive Statistics for Social Skills and Social Competence  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Social Skills 
Pre 39 74.62 10.15 20 73.00 9.59 19 76.32 10.69 
Treatment 25 75.92 10.79 13 75.62 9.51 12 76.25 12.45 
Control 14 72.29 8.78 7 68.14 8.25 7 76.43 7.68 
Post 39 74.95 13.95 20 71.45 16.19 19 78.63 10.30 
Treatment 25 78.20 9.84 13 75.85 8.49 12 80.75 10.91 
Control 14 69.14 18.25 7 63.29 23.79 7 75.00 8.70 
Social Competence 
Pre 39 21.87 5.17 20 22.10 4.34 19 21.63 6.03 
Treatment 25 22.12 5.64 13 22.38 4.46 12 21.83 6.89 
Control 14 21.43 4.36 7 21.57 4.39 7 21.29 4.68 
Post 39 22.36 5.32 20 22.45 5.19 19 22.26 5.61 
Treatment 25 22.04 5.91 13 22.00 5.61 12 22.08 6.47 
Control 14 22.93 4.21 7 23.29 4.57 7 22.57 4.16 
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Descriptive statistics for parenting behaviours are presented in Table 149. For 
the multivariate analysis, with the scales from the Parenting Scale as dependent 
variables, the interaction between the two factors of time and condition was not 
significant [Wilks’ λ = .97 F(3, 28) = 1.41, p = .261, partial η2 = .131]. The main effects 
of gender [Wilks’ λ = .99, F (3, 28) = 07, p = .977, partial η2 = .01] and condition 
[Wilks’ λ = .85, F (3, 28) = 1.64, p = .202, partial η2 = .15] were also nonsignificant.  
Follow-up univariate analysis were conducted using each of the scales from the 
Parenting Scale. For parenting laxness, the interaction between gender and condition 
was not significant [F(1, 36) = 1.75, p = .195, partial η2 = .05]. The main effects of 
gender [F(1, 36) = 0.02, p = .902, partial η2 <.01] and condition [F(1, 37) = 0.10, p = 
.757, partial η2 < .01] were also not significant. These findings indicate that, after 
controlling for parenting laxness at pre, the treatment and control conditions did not 
differ in terms of parenting laxness at post.  
For parenting over-reactivity, the interaction between gender and condition was 
not significant [F(1, 36) = 0.45, p = .506, partial η2 = .01]. The main effects of gender 
[F(1, 36) = 0.13, p = .718, partial η2 <.01] and condition [F(1, 36) = 1.01, p = .322, 
partial η2 = .03] were also not significant. These findings indicate that, after controlling 
for parenting over-reactivity at pre, the treatment and control conditions did not differ in 
terms of parenting over-reactivity at post.  
For parenting verbosity, the interaction between gender and condition was not 
significant [F(1, 36) = 0.92, p = .346, partial η2 = .03]. The main effects of gender [F(1, 
36) = 0.17, p = .681 partial η2 <.01] and condition [F(1, 36) = 0.37, p = .547, partial η2 
= .01] were also not significant. These findings indicate that, after controlling for 
parenting verbosity at pre, the treatment and control conditions did not differ in terms of 
parenting verbosity at post.  
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Table 149: Descriptive Statistics for the Parenting Scale  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Laxness 
Pre 37 2.94 1.06 19 3.15 1.22 18 2.72 0.84 
Treatment 24 2.81 1.14 12 3.08 1.32 12 2.54 0.91 
Control 13 3.18 0.88 7 3.26 1.13 6 3.08 0.56 
Post 37 2.94 0.92 19 3.00 1.03 18 2.88 0.81 
Treatment 24 2.78 0.98 12 2.75 1.05 12 2.82 0.96 
Control 13 3.23 0.74 7 3.41 0.91 6 3.02 0.44 
Over-reactivity 
Pre 37 3.05 0.65 19 3.12 0.67 18 2.98 0.64 
Treatment 24 2.85 0.63 12 2.89 0.60 12 2.82 0.68 
Control 13 3.42 0.55 7 3.51 0.63 6 3.30 0.47 
Post 37 2.88 0.67 19 2.92 0.70 18 2.83 0.65 
Treatment 24 2.72 0.68 12 2.70 0.65 12 2.74 0.73 
Control 13 3.16 0.57 7 3.30 0.66 6 3.00 0.46 
Verbosity 
Pre 37 4.17 0.86 19 4.09 0.91 18 4.24 0.83 
Treatment 24 4.17 1.02 12 4.18 1.09 12 4.17 1.00 
Control 13 4.15 0.48 7 3.94 0.52 6 4.40 0.33 
Post 37 3.79 0.82 19 3.78 0.83 18 3.80 0.83 
Treatment 24 3.73 0.89 12 3.66 0.86 12 3.80 0.95 
Control 13 3.90 0.67 7 3.99 0.79 6 3.80 0.56 
 
Study 2: Maintenance of Treatment Outcomes 
The second study assessed the long-term maintenance of change in the treatment 
condition. The maintenance of change for the treatment condition was measured using a 
series of 2 x 3 mixed factorial ANOVAs. The between subjects factor was gender (male, 
female) and the within subjects factor was time (pre, post, maintenance). The main 
effect of time was of interest so the impact of treatment over time could be explored. 
The interaction effect was also of interest so that differential effects of gender on 
treatment outcomes could be explored. The main effect of gender was not of interest in 
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the present study, therefore follow-up univariate effects of gender were not reported and 
results were not discussed. 
 
Adolescent Measures 
Psychosocial functioning. 
Descriptive statistics for self-esteem are displayed in Table 150. The interaction 
between gender and time was not significant [Wilks’ λ = .97, F (2, 12) = 0.17, p = .845, 
partial η2 = .03]. The main effect of gender was also nonsignificant [F (1, 13) = 1.91, p 
= .190, partial η2 = .13]. The main effect of time was significant [Wilks’ λ = .55, F (2, 
12) = 4.94, p = .027, partial η2 = .45]. A trend analysis found a significant linear trend 
[F (1, 13) = 10.56, p = .006, partial η2 = .45], however the quadratic trend was not 
significant [F (1, 13) = 0.01, p = .934, partial η2 < .01], indicating a decline in self-
esteem from pre to post and post to maintenance.  Subsequent post hoc analysis, with a 
Bonferroni adjusted alpha level, indicated that self-esteem declined significantly from 
pre to maintenance, self-esteem at post did not differ significantly from either pre or 
maintenance self-esteem. These data are displayed in Figure 60. 
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Figure 60. Self-esteem at pre, post and maintenance for the sample and males and 
females. 
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Table 150: Descriptive Statistics for Self-Esteem 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 15 18.27 4.80 8 20.13 5.84 7 16.14 2.04 
Post 15 16.47 5.45 8 18 5.93 7 14.71 4.65 
Maintenance 15 14.53 5.46 8 15.75 5.90 7 13.14 4.981 
 
Descriptive statistics for perceived social support are presented in Table 151. 
For the multivariate analysis, with scale scores from the Perceived Social Support Scale 
(PSS) as dependent variables the interaction between the two factors was not significant 
[Wilks’ λ = .64 F(4, 8) = 1.14, p = .402, partial η2 = .36]. The main effect of gender 
[Wilks’ λ = .62, F (2, 10) = 3.06, p = .092, partial η2 = .38] and time were also 
nonsignificant [Wilks’ λ = .44, F (4, 8) = 2.54, p = .122, partial η2 = .38]. These results 
indicate that, for those in the treatment condition, perceived social support did not 
change significantly from pre to post to maintenance.  
Follow-up univariate analysis were conducted for perceived social support from 
family and friends. For perceived social support from family, the interaction of gender 
and time was not significant [F(1, 22) = 1.28, p = .282 partial η2 = .10]. The main 
effects of gender [F(1, 11) = 0.38, p = .552, partial η2 = .03] and time [F(1, 22) = 3.35, 
p = .095 partial η2 = .23] were also nonsignificant. These results indicate that, for those 
in the treatment condition, perceived social support from family did not change 
significantly from pre to post to maintenance. 
For perceived support from friends the interaction of gender and time was not 
significant [F(1, 22) = 1.65, p = .226, partial η2 = .13]. The main effects of gender [F(1, 
12) = 5.81, p = .035, partial η2 = .35] was significant indicating that females reported 
greater social support from friend than males. The main effect of time [F(1, 22) = 4.26, 
p = .063 partial η2 = .28] was not significant. These results indicate that, for those in the 
treatment condition, perceived social support from friends did not change significantly 
from pre to post to maintenance. 
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Table 151: Descriptive Statistics for Perceived Social Support  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Perceived Social Support from Family 
Pre 13 16.08 3.45 6 16.33 2.16 7 15.86 4.45 
Post 13 16.38 3.91 6 16.67 2.50 7 16.14 5.01 
Maintenance 13 17.69 3.33 6 19.00 0.89 7 16.57 4.28 
          
Perceived Social Support from Friend 
Pre 14 15.79 3.24 7 13.86 3.24 7 17.71 1.89 
Post 14 16.07 2.76 7 14.86 2.80 7 17.29 2.29 
Maintenance 14 17.43 3.25 7 16.14 3.93 7 18.71 1.89 
 
 
Descriptive statistics for family and friend health behaviours are presented in 
Table 152. For the multivariate analysis, with all scales from the Family and Friend 
Health Behaviour Questionnaire (FFHBQ) as dependent variables, the interaction 
between the two factors was not significant [Wilks’ λ = .50 F = (8, 5) = .64, p = .730, 
partial η2 = .504]. The main effects of gender [Wilks’ λ = .80, F (4, 9) = 0.55, p = .704, 
partial η2 = .20] and condition were not significant [Wilks’ λ = .29, F (8, 5) = 1.50, p = 
.0.34, partial η2 = .71]. These results indicate that, for those in the treatment condition, 
family and friend health behaviour did not change significantly from pre to post to 
maintenance. 
Follow-up univariate analysis were conducted for each of the scales of the 
FFBQ.  For family healthy eating behaviour, the interaction of gender and condition 
was not significant [F(1, 12) = 0.25, p = .613, partial η2 =.02]. The main effects of 
gender [F(1, 12) = 0.71, p = .415, partial η2 = .06] and time [F(1, 12) = 0.92, p = .356, 
partial η2 = .07] were also nonsignificant. These results indicate that, for those in the 
treatment condition, family healthy eating behaviour did not change significantly from 
pre to post to maintenance. For family exercise behaviour, the interaction of gender and 
time was not significant [F(1, 12) = 0.47, p = .506, partial η2 =.04]. The main effects of 
gender [F(1, 12) = 2.63, p = .131, partial η2 = .18] and time [F(1, 12) = 2.47, p = .142, 
partial η2 =.17] were also nonsignificant. These results indicate that, for those in the 
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treatment condition, family exercise behaviour did not change significantly from pre to 
post to maintenance. 
For friend healthy eating behaviour, the interaction of gender and time was not 
significant [F(1, 12) = 0.06, p = .802, partial η2 =.01]. The main effects of gender [F(1, 
12) = 0.27, p = .613, partial η2 =.02] and time [F(1, 12) = 0.01, p = .935, partial η2 < 
.01] were also nonsignificant. These results indicate that, for those in the treatment 
condition, friend healthy eating behaviour did not change significantly from pre to post 
to maintenance. For friend exercise behaviour, the interaction of gender and time was 
not significant [F(1, 12) = 0.71, p = .416, partial η2 =.06]. The main effects of gender 
[F(1, 12) = 0.58, p = .462, partial η2 = .05] and time [F(1, 12) = 0.28, p = .609, 
partial η2 = .02] were also nonsignificant. These results indicate that, for those in the 
treatment condition, friend exercise behaviour did not change significantly from pre to 
post to maintenance. 
 
Table 152: Descriptive Statistics for Family and Friend Health Behaviour  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Family – Healthy Eating 
Pre 14 12.93 4.09 7 13.71 5.53 7 12.14 2.04 
Post 14 12.93 4.05 7 13.43 4.54 7 12.43 3.78 
Maintenance 14 14.00 3.96 7 15.14 4.85 7 12.86 2.73 
Family – Exercise 
Pre 14 14.14 4.20 7 15.29 5.71 7 13.00 1.63 
Post 14 13.29 4.10 7 14.14 2.55 7 12.43 5.32 
Maintenance 14 15.79 3.73 7 17.71 3.15 7 13.86 3.39 
Friend - Eating 
Pre 14 7.57 3.65 7 8.29 4.39 7 6.86 2.91 
Post 14 8.00 4.64 7 8.29 5.38 7 7.71 4.19 
Maintenance 14 8.21 4.63 7 9.43 4.69 7 7.00 4.58 
Friend – Exercise 
Pre 14 8.57 3.39 7 8.86 4.10 7 8.29 2.81 
Post 14 9.43 5.26 7 9.43 5.68 7 9.43 5.26 
Maintenance 14 10.29 5.44 7 11.29 5.25 7 9.29 5.85 
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Psychopathology. 
Descriptive statistics for psychopathology are presented in Table 153. For the 
multivariate analysis, with all scale scores from the Depression Anxiety Stress Scale 
(DASS) as dependent variables, the interaction between the two factors was not 
significant [Wilks’ λ = .77 F(6, 48) = 1.11, p = .373, partial η2 = .12]. The main effect 
of gender [Wilks’ λ = .75, F (3, 11) = 1.24, p = .343, partial η2 = .25] and time were 
also nonsignificant [Wilks’ λ = .74, F (6, 48) = 1.30, p = .277, partial η2 = .14]. These 
results indicate that, for those in the treatment condition, overall psychopathology did 
not change significantly from pre to post to maintenance. 
Follow-up univariate analyses were conducted for each of the DASS scales. For 
depression, the interaction of gender and time was not significant [F(1, 13) = 2.44, p = 
.142 partial η2 = .16]. The main effects of gender [F(1, 13) = 0.22, p = .644, partial η2 = 
.02] and time [F(1, 13) = 0.24, p = .634, partial η2 = .02]. were also nonsignificant. 
These results indicate that, for those in the treatment condition, depression did not 
change significantly from pre to post to maintenance. 
For anxiety the interaction of gender and time was not significant [F(1, 13) = 
3.21, p = .096, partial η2 = .20]. The main effects of gender [F(1, 13) = 2.25, p = .158, 
partial η2 = .15] and time [F(1, 13) = 1.74, p = .210, partial η2 = .18] were also 
nonsignificant. These results indicate that, for those in the treatment condition, anxiety 
did not change significantly from pre to post to maintenance. 
For stress the interaction of gender and time was not significant [F(1, 13) = 2.22, 
p = .160 partial η2 = .15]. The main effects of gender [F(1, 13) = 0.42, p = .530, 
partial η2 = .03] and time [F(2, 12) = 2.90, p = .112, partial η2 = .18] were also 
nonsignificant. These results indicate that, for those in the treatment condition, stress 
did not change significantly from pre to post to maintenance. 
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Table 153: Descriptive Statistics for Psychopathology  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Depression          
Pre 15 4.47 6.76 8 6.63 8.67 7 2.00 2.38 
Post 15 3.40 4.75 8 3.88 5.44 7 2.86 4.18 
Maintenance 15 4.00 7.10 8 3.25 5.47 7 4.86 9.01 
          
Anxiety          
Pre 15 5.40 8.06 8 8.75 9.98 7 1.57 1.81 
Post 15 2.80 3.71 8 4.00 4.47 7 1.43 2.15 
Maintenance 15 3.00 3.78 8 3.00 4.28 7 3.00 3.46 
          
Stress          
Pre 15 7.33 8.51 8 9.88 10.83 7 4.43 3.69 
Post 15 3.53 3.98 8 3.88 4.26 7 3.14 3.93 
Maintenance 15 4.33 5.46 8 3.88 5.92 7 4.86 5.31 
 
Descriptive statistics for dieting are displayed in Table 154. The interaction 
between gender and time was not significant [Wilks’ λ = .95, F (2, 9) = 0.26, p = .778, 
partial η2 = .05]. The effect of gender was also nonsignificant [F (1, 10) = 0.04, p = 
.849, partial η2 < .01]. The effect of time was significant [Wilks’ λ = .22, F (2, 9) = 
15.66, p = .001, partial η2 = .78]. A trend analysis found a significant linear trend [F (1, 
10) = 20.49, p = .001, partial η2 = .67] and a significant quadratic trend [F (1, 10) = 
8.99, p = .013, partial η2 = .47], indicating an increase in dieting behaviours from pre to 
post and post to maintenance.  Subsequent post hoc analysis, with a Bonferroni adjusted 
alpha level, indicated significantly that dieting increased from pre to post and 
maintenance. Dieting at post did not differ significantly from dieting at maintenance. 
These data are displayed in Figure 61.  
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Figure 61. Dieting at pre, post and maintenance for the sample and males and females. 
 
Table 154: Descriptive Statistics for Dieting 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 12 5.17 4.59 7 5.29 6.05 5 5.00 1.73 
Post 12 10.17 5.02 7 10.00 6.73 5 10.40 1.14 
Maintenance 12 9.83 3.59 7 9.29 4.39 5 10.60 2.30 
 
Descriptive statistics for disordered eating are presented in Table 155. The small 
sample size combined with the large number of scales in the Eating Disorders Inventory 
– II (EDI –II) prevented the use of multivariate analysis. Therefore univariate analyses 
were conducted for each of the EDI-II scales. For drive for thinness, the interaction 
between gender and time was not significant interaction [F(1, 13) = 0.77, p = .473, 
partial η2 = .06]. The main effects of gender [F(1, 13) = 3.09, p = .102, partial η2 = .19] 
and time [F(1, 13) = 0.36, p = .557, partial η2 = .03] were also nonsignificant. These 
results indicate that, for those in the treatment condition, drive for thinness did not 
change significantly from pre to post to maintenance. 
For bulimia the interaction between gender and condition was not significant 
interaction [F(1, 13) = 0.40, p = .538, partial η2 = .03]. The main effects of gender [F 
(1, 13) = 0.45, p = .514, partial η2 = .03] and time [F(1, 13) = 4.25, p = .060, partial η2 
= .25] were also nonsignificant. For body dissatisfaction the interaction between gender 
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and condition was not significant interaction [F(1, 13) = 0.27, p = .613, partial η2 = 
.02]. The main effects of gender [F(1, 13) = 1.75, p = .209, partial η2 = .12] and time 
[F(1, 13) = 1.62, p = .225, partial η2 = .11] were also nonsignificant. These results 
indicate that, for those in the treatment condition, bulimia did not change significantly 
from pre to post to maintenance. 
For ineffectiveness the interaction between gender and condition was not 
significant interaction [F(1, 13) = 0.31, p = .589, partial η2 = .02]. The main effect of 
gender [F (1, 13) = 6.03, p = .029, partial η2 = .317] was significant indicating that 
females reported greater feelings of ineffectiveness. The main effect of time [F(1, 13) = 
1.14, p = .305, partial η2 = .08] was nonsignificant. These results indicate that, for those 
in the treatment condition, ineffectiveness did not change significantly from pre to post 
to maintenance. 
For perfectionism the interaction between gender and condition was not 
significant interaction [F(1, 13) = 4.28, p = .059, partial η2 = .25]. The main effects of 
gender [F (1, 13) = 0.02, p = .903, partial η2 < .01] and time [F(1, 13) = 5.02, p = .043, 
partial η2 = .28] were also nonsignificant. A trend analysis found a significant linear 
trend [F (1, 13) = 7.27, p = .018, partial η2 = .36], however the quadratic trend was not 
significant [F (1, 13) = 1.49, p = .244, partial η2 = .10] indicating a continued increase 
in perfectionism from pre to post, and post to maintenance. Subsequent post hoc 
analysis, with a Bonferroni adjusted alpha level, indicated no significant differences 
between perfectionism scores at pre, post and maintenance. These data are displayed in 
Figure 62.  
For interpersonal distrust the interaction between gender and condition was not 
significant interaction [F(1, 13) = 0.13, p = .727, partial η2 = .01]. The main effects of 
gender [F (1, 13) = 0.78, p = .395, partial η2 = .06] and time [F(1, 13) = 0.13, p = .727, 
partial η2 = .01] were also nonsignificant. These results indicate that, for those in the 
treatment condition, interpersonal distrust did not change significantly from pre to post 
to maintenance. For interpersonal awareness the interaction between gender and time 
was not significant interaction [F(1, 13) = 1.12, p = .310, partial η2 = .08]. The main 
effects of gender [F (1, 13) = 4.37, p = .057, partial η2 = .25] and time [F(1, 13) = 0.20, 
p = .665, partial η2 = .02] were also nonsignificant. These results indicate that, for those 
in the treatment condition, interpersonal awareness did not change significantly from 
pre to post to maintenance. 
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Figure 62. Perfectionism at pre, post and maintenance for the sample and males and 
females. 
 
For maturity fears the interaction between gender and condition was not 
significant interaction [F(1, 13) = 0.08, p = .779, partial η2 < .01]. The main effects of 
gender [F (1, 13) = 2.28, p = .155, partial η2 = .15] and time [F(1, 13) = 0.89, p = .362, 
partial η2 = .06] were also nonsignificant. These results indicate that, for those in the 
treatment condition, maturity fears did not change significantly from pre to post to 
maintenance. For asceticism the interaction between gender and condition was not 
significant interaction [F(1, 11) = 0.10, p = .755, partial η2 = .01]. The main effects of 
gender [F(1, 12) = 0.37, p = .555, partial η2 = .03].  and time [F(1, 13) = 2.70, p = .124, 
partial η2 = .17] were also nonsignificant. These results indicate that, for those in the 
treatment condition, asceticism did not change significantly from pre to post to 
maintenance. 
For impulse regulation the interaction between gender and condition was not 
significant interaction [F(1, 13) = 1.36, p = .265, partial η2 = .10]. The main effects of 
gender [F (1, 13) = 1.27, p = .281, partial η2 = .09] and time [F(1, 13) = 0.04, p = .844, 
partial η2 < .01] were also nonsignificant. These results indicate that, for those in the 
treatment condition, impulse regulation did not change significantly from pre to post to 
maintenance. For social insecurity the interaction between gender and condition was not 
significant interaction [F(1, 13) = 0.44, p = .517, partial η2 = .03]. The main effects of 
gender [F (1, 13) = 3.51, p = .084, partial η2 = .21] and time [F(1, 13) = 0.45, p = .512, 
partial η2 = .03] were also nonsignificant. These results indicate that, for those in the 
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treatment condition, social insecurity did not change significantly from pre to post to 
maintenance. 
 
Table 155: Descriptive Statistics for Scales Scores for the Eating Disorders Inventory - 
II  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Drive for Thinness 
Pre 15 4.40 4.76 8 6.13 5.49 7 2.43 3.05 
Post 15 4.07 3.79 8 5.13 3.56 7 2.86 3.93 
Maintenance 15 3.67 5.01 8 5.75 6.04 7 1.29 1.89 
Bulimia 
Pre 15 2.07 2.91 8 2.63 3.81 7 1.43 1.40 
Post 15 1.27 2.09 8 1.38 2.07 7 1.14 2.27 
Maintenance 15 0.33 0.72 8 0.50 0.93 7 0.14 0.38 
Body Dissatisfaction 
Pre 15 13.20 7.72 8 15.63 8.38 7 10.43 6.35 
Post 15 11.33 8.09 8 14.00 9.38 7 8.29 5.44 
Maintenance 15 10.27 8.18 8 11.88 10.41 7 8.43 4.72 
Ineffectiveness 
Pre 15 2.33 3.70 8 3.88 4.58 7 0.57 0.79 
Post 15 0.93 1.91 8 1.75 2.38 7 0.65 1.89 
Maintenance 15 2.20 3.57 8 3.38 4.21 7 0.86 2.27 
Perfectionism 
Pre 15 4.40 2.47 8 5.50 2.93 7 3.14 0.90 
Post 15 2.67 2.26 8 2.38 2.56 7 3.00 2.00 
Maintenance 15 2.27 2.60 8 1.63 2.77 7 3.00 2.38 
Interpersonal Distrust 
Pre 15 1.73 2.28 8 2.13 2.90 7 1.29 1.38 
Post 15 2.07 1.91 8 2.13 2.10 7 2.00 1.83 
Maintenance 15 1.73 2.37 8 2.13 3.09 7 1.29 1.25 
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 Total Sample Males Females 
 N M SD N M SD N M SD 
Interpersonal Awareness 
Pre 15 1.47 2.72 8 2.63 3.38 7 0.14 0.38 
Post 15 1.27 2.12 8 1.88 2.64 7 0.57 1.13 
Maintenance 15 1.20 1.90 8 2.25 2.12 7 1.56 0.88 
          
Maturity Fears 
Pre 15 5.13 3.11 8 5.88 3.18 7 4.29 3.04 
Post 15 4.20 2.51 8 5.13 2.42 7 3.14 2.34 
Maintenance 15 5.13 2.77 8 5.75 2.55 7 4.43 3.05 
          
Asceticism 
Pre 15 2.53 2.00 8 2.88 2.36 7 2.14 1.57 
Post 15 1.60 2.32 8 1.88 2.70 7 1.29 1.98 
Maintenance 15 0.93 2.02 8 1.00 1.93 7 0.86 2.27 
          
Impulse Regulation 
Pre 15 1.00 2.00 8 1.75 2.55 7 0.14 0.38 
Post 15 1.07 2.58 8 1.75 3.41 7 0.29 0.76 
Maintenance 15 0.87 1.81 8 0.88 1.46 7 0.86 2.27 
          
Social Insecurity 
Pre 15 2.80 2.76 8 3.50 3.42 7 2.00 1.63 
Post 15 2.53 2.61 8 3.63 3.16 7 1.29 0.95 
Maintenance 15 2.07 1.79 8 2.50 2.07 7 1.57 1.40 
 
 
Family functioning. 
Descriptive statistics for parent-adolescent communication and family problem 
solving are presented in Table 156. For the multivariate analysis, with scales from the 
Parent-Adolescent Communication Scale (PACS) and the Family Problem Solving 
Communication Index (FPSI) as dependent variables, the interaction between the two 
factors was not significant [Wilks’ λ = .32 F (8, 4) = 1.08, p = .507, partial η2 = .68]. 
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The main effects of gender [Wilks’ λ = .69, F (4,8) = 0.90, p = .505, partial η2 = .31] 
and condition were not significant [Wilks’ λ = 0.25, F (8, 4) = 1.46, p = 0.377, partial 
η2 = .75]. These results indicate that, for those in the treatment condition, parent 
adolescent problem solving and communication did not change significantly from pre to 
post to maintenance. 
Follow-up univariate analysis were conducted for each of the scales of the 
PACS and FPSI.  For problem communication, the interaction of gender and time was 
not significant [F(1, 11) = 1.45, p = .255, partial η2 = .12]. The main effects of gender 
[F(1, 11) = 0.01, p = .946, partial η2 < .01] and time [F(1, 11) = 0.14, p = .720, 
partial η2 = .01] were also nonsignificant. These results indicate that, for those in the 
treatment condition, problem communication did not change significantly from pre to 
post to maintenance. 
 For open communication, the interaction of gender and time was not significant 
[F(1, 11) = 1.87, p = .199, partial η2 = .145]. The main effects of gender [F(1, 11) = 
2.14, p = .172, partial η2 = .16] and time [F(1, 11) = 1.64, p = .227, partial η2 = .13] 
were also nonsignificant. These results indicate that, for those in the treatment 
condition, open communication did not change significantly from pre to post to 
maintenance. 
For affirming communication the interaction of gender and time was not 
significant [F(1, 11) = 0.02, p = .848, partial η2 < .01]. The main effects of gender [F(1, 
11) = 1.31, p = .277, partial η2 = .11] and time [F(1, 11) = 3.99, p = .071, partial η2 = 
.27] were also nonsignificant. These results indicate that, for those in the treatment 
condition, affirming communication did not change significantly from pre to post to 
maintenance.   
For incendiary communication the interaction of gender and time was not 
significant [F(1, 11) = 0.01, p = .946, partial η2 < .01]. The main effects of gender [F(1, 
11) = 0.01, p = .914, partial η2 < .01] and time [F(1, 11) = 1.87, p = .199, partial η2 = 
.15] were also nonsignificant. These results indicate that, for those in the treatment 
condition, incendiary communication did not change significantly from pre to post to 
maintenance. 
 488 
 
Table 156: Descriptive Statistics for Parent Adolescent Communication 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Parent- Adolescent Problem Solving - Problem 
Pre 13 6.08 1.71 7 6.43 1.51 6 5.67 1.97 
Post 13 6.31 2.43 7 5.71 2.93 6 7.00 1.67 
Maintenance 13 6.38 2.26 7 6.71 2.43 6 6.00 2.19 
          
Parent- Adolescent Problem Solving – Open 
Pre 13 9.08 1.89 7 9.71 0.49 6 8.33 2.66 
Post 13 9.62 0.87 7 9.71 0.49 6 9.50 1.22 
Maintenance 13 9.31 1.18 7 9.86 0.38 6 8.67 1.51 
          
Family Communication – Affirming 
Pre 13 9.77 2.05 7 10.43 1.62 6 9.00 2.37 
Post 13 11.38 2.18 7 12.00 2.00 6 10.67 2.34 
Maintenance 13 11.31 3.04 7 11.86 2.67 6 10.67 3.56 
          
Family Communication – Incendiary 
Pre 13 6.54 2.33 7 6.71 1.11 6 6.33 3.39 
Post 13 5.54 2.33 7 5.57 2.57 6 5.50 2.26 
Maintenance 13 4.77 2.80 7 4.71 2.29 6 4.83 3.54 
 
Treatment components. 
Descriptive statistics for eating habits are presented in Table 157. For the 
multivariate analysis, with all scale scores from the Fat, Fruit and Vegetable 
Questionnaire (FFVQ) as dependent variables, the interaction between the two factors 
was not significant [Wilks’ λ = .05, F = (12, 1) = 1.45, p = .577, partial η2 = .95]. The 
main effects of gender [Wilks’ λ = .52, F (6, 7) = 1.10, p = .446, partial η2 = .49] and 
time [Wilks’ λ = .05, F (12, 1) = 0.62, p = .553, partial η2 = .951] were also 
nonsignificant. These results indicate that, for those in the treatment condition, eating 
habits did not change significantly from pre to post to maintenance. 
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Follow-up univariate analysis were conducted for each of the FFVQ scales. For 
fat substitution, the interaction between gender and condition was not significant [F(1, 
12) = 0.02, p = .895, partial η2 = .002]. The main effect of gender [F (1, 12) = 0.02, p = 
.900, partial η2 < .01] was also nonsignificant. The main effect of time [F(1, 12) = 5.56, 
p = .036, partial η2 = .32] was significant. A trend analysis found a significant linear 
trend [F (1, 12) = 9.17, p = .010, partial η2 = .43], however the quadratic trend was not 
significant [F (1, 12) = 2.13, p = .170, partial η2 = .15] indicating a continued 
improvement in fat substitution from pre to post, and post to maintenance. Subsequent 
post hoc analysis, with a Bonferroni adjusted alpha level, indicated that fat substitution 
improved significantly from pre to post and pre to maintenance. Post and maintenance 
fat substitute score were not significantly different. These data are displayed in Figure 
63.  
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Figure 63. Fat substitution at pre, post and maintenance for the sample and males and 
females. 
 
For modify meat, the interaction between gender and time was not significant 
interaction [F(1, 12) = 2.92, p = .113, partial η2 = .20]. The main effects of gender [F 
(1, 12) = 2.88, p = .115, partial η2 = .19] and time [F(1, 12) = 1.08, p = .319, partial η2 
= .08] were also nonsignificant. These results indicate that, for those in the treatment 
condition, modify meat did not change significantly from pre to post to maintenance. 
For avoid frying the interaction between gender and condition was not significant 
interaction [F(1, 12) = 0.04, p = .848, partial η2 < .01]. The main effects of gender [F 
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(1, 12) = 3.00, p = .109, partial η2 = .20]  and time [F(1, 12) = 0.35, p = .566, partial η2 
= .03] were also nonsignificant. These results indicate that, for those in the treatment 
condition, avoid frying did not change significantly from pre to post to maintenance. 
For fat replacement the interaction between gender and condition was not 
significant interaction [F(1, 12) = 493, p = .496, partial η2 = .04]. The main effects of 
gender [F (1, 12) < 0.01, p = .990, partial η2 < .01] and time [F(1, 12) = 0.18, p = .680, 
partial η2 = .02] were also nonsignificant. These results indicate that, for those in the 
treatment condition, fat replacement did not change significantly from pre to post to 
maintenance. For avoid fat the interaction between gender and condition was not 
significant interaction [F(1, 12) = 0.10, p = .760, partial η2 = .01]. The main effects of 
gender [F (1, 12) = 1.32, p = .273, partial η2 = .10] and time [F(1, 12) = 0.61, p = .449, 
partial η2 = .05] were also nonsignificant. These results indicate that, for those in the 
treatment condition, avoid fat did not change significantly from pre to post to 
maintenance. 
For fruit and vegetables, the interaction between gender and condition was not 
significant interaction [F(1, 12) = 1.33, p = .272, partial η2 = .10]. The main effects of 
gender [F (1, 12) = 0.36, p = .558, partial η2 = .03] and time [F(1, 12) = 1.40, p = .260, 
partial η2 = .10] were also nonsignificant. These results indicate that, for those in the 
treatment condition, fruit and vegetables did not change significantly from pre to post to 
maintenance. 
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Table 157: Descriptive Statistics for Scales Scores for the Fat, Fruit and Vegetable 
Questionnaire  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Fat Substitution 
Pre 14 2.54 0.75 8 2.51 0.76 6 2.58 0.79 
Post 14 1.93 0.67 8 1.90 0.55 6 1.97 0.87 
Maintenance 14 1.89 0.87 8 1.89 0.87 6 1.88 0.94 
          
Modify Meat 
Pre 14 1.95 0.93 8 1.61 0.85 6 2.40 0.91 
Post 14 1.68 0.76 8 1.41 0.73 6 2.03 0.71 
Maintenance 14 1.75 0.82 8 1.55 0.71 6 2.02 0.96 
          
Avoid Frying 
Pre 14 1.44 0.40 8 1.36 0.43 6 1.53 0.38 
Post 14 1.48 0.53 8 1.36 0.46 6 1.63 0.63 
Maintenance 14 1.33 0.44 8 1.23 0.23 6 1.47 0.63 
          
Fat Replacement 
Pre 14 2.70 0.72 8 2.63 0.85 6 2.80 0.57 
Post 14 2.69 0.63 8 2.80 0.67 6 2.55 0.61 
Maintenance 14 2.80 0.82 8 2.76 0.60 6 2.85 1.10 
          
Avoid Fat 
Pre 14 2.27 0.47 8 2.16 0.53 6 2.42 0.38 
Post 14 2.31 0.63 8 2.25 0.53 6 2.40 0.80 
Maintenance 14 2.10 0.57 8 1.96 0.50 6 2.28 0.66 
          
Fruit and Vegetable 
Pre 14 3.62 2.80 8 2.98 0.87 6 4.48 4.21 
Post 14 2.71 0.51 8 2.89 0.35 6 2.48 0.63 
Maintenance 14 3.01 0.53 8 3.10 0.33 6 2.92 0.74 
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Descriptive statistics for obesity knowledge are displayed in Table 158. The 
interaction between gender and time was not significant [Wilks’ λ = .85, F (2, 12) = 
1.10, p = .364, partial η2 = .16]. The main effects of gender [F (1, 13) = 1.67, p = .219, 
partial η2 = .11] and time [Wilks’ λ = .92, F (2, 9) = 0.53, p = .601, partial η2 = .08] 
were also nonsignificant. These results indicate that, for those in the treatment 
condition, obesity knowledge did not change significantly from pre to post to 
maintenance. 
 
Table 158: Descriptive Statistics for Obesity Knowledge 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 15 17.73 3.49 8 16.25 3.69 7 19.43 2.51 
Post 15 19.20 5.23 8 18.00 6.07 7 20.57 4.08 
Maintenance 15 18.93 3.59 8 18.50 4.14 7 19.43 3.10 
 
Descriptive statistics for adolescent reported social skills and social competence 
are presented in Table 159. For the multivariate analysis, with Social Skills and Social 
Competence scores as dependent variables, the interaction between the two factors of 
time and time was not significant [Wilks’ λ = .48 F = (4, 9) = 2.48, p = .118, partial η2 
= .53]. The main effects of gender [Wilks’ λ = .88, F (1, 12) = 0.79, p = .479, partial η2 
= .13] and time [Wilks’ λ = .41, F (4, 9) = 3.28, p = .064, partial η2 = .59] were also 
nonsignificant. 
Follow-up univariate analysis were conducted for social competence and social 
skills scales. For social skills, the interaction between gender and condition was not 
significant [F(1, 12) = 0.52, p = .485, partial η2 = .04] . The main effect of gender [F (1, 
12) = 1.71, p = .215, partial η2 = .13] was also nonsignificant. The main effect of time 
[F(1, 12) = 7.58, p = .017, partial η2 = .39] was significant. A trend analysis found a 
significant linear trend [F (1, 12) = 7.88, p = .016, partial η2 = .40], however the 
quadratic trend was not significant [F (1, 12) = 0.01, p = .924, partial η2 < .01] 
indicating a continued improvement in social skills from pre to post, and post to 
maintenance. Subsequent post hoc analysis, with a Bonferroni adjusted alpha level, 
indicated that social skills improved significantly from pre to post and pre to 
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maintenance. Post and maintenance social skills scores were not significantly different. 
These data are displayed in Figure 64. 
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Figure 64. Social skills at pre, post and maintenance for the sample and males and 
females. 
 
For social competence, the interaction between gender and condition was not 
significant [F(1, 12) = 2.92, p = .113, partial η2 = .20]. The main effect of gender [F (1, 
12) = 0.42, p = .529, partial η2 = .03] was also nonsignificant. The main effect of time 
[F(1, 12) = 5.95, p = .031, partial η2 = .33] was significant. A trend analysis found a 
significant linear trend [F (1, 12) = 9.05, p = .011, partial η2 = .43], however the 
quadratic trend was not significant [F (1, 12) = 4.16, p = .064, partial η2 = .26], 
indicating a continued improvement in social competence from pre to post, and post to 
maintenance. Subsequent post hoc analysis, with a Bonferroni adjusted alpha level, 
indicated that social competence improved significantly from pre to maintenance. Social 
competence scores at post did not differ significantly from pre or maintenance scores.  
These data are displayed in Figure 65. 
 
 494 
15
20
25
30
Pre Post Maintenance
Time
So
ci
al
 
Co
m
pe
te
n
ce
 
 
 
 
 
 
 
.
Males
Females
Sample
 
Figure 65. Social competence at pre, post and maintenance for the sample and males 
and females. 
 
Table 159: Descriptive Statistics for Social Skills and Social Competence  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Social Skills 
Pre 14 72.93 10.31 7 71.86 8.75 7 74.00 12.30 
Post 14 81.64 6.95 7 78.00 7.46 7 85.29 4.23 
Maintenance 14 82.79 7.40 7 81.43 6.00 7 84.14 8.86 
          
Social Competence 
Pre 14 25.29 3.38 7 24.86 4.60 7 25.71 1.80 
Post 14 26.36 3.82 7 25.00 4.58 7 27.71 2.50 
Maintenance 14 27.36 3.32 7 27.43 3.15 7 27.29 3.73 
 
Descriptive statistics for negative thinking are presented in Table 160. The 
interaction between gender and time was not significant [Wilks’ λ = .93,  F (2, 12) = 
0.47, p = .634, partial η2 = .07]. The main effects of gender [F (1, 13) = 0.96, p = .345, 
partial η2 =.07] and time [Wilks’ λ = .85, F (2, 12) = 1.04, p = .383 partial η2 = .15] 
were also nonsignificant. These results indicate that, for those in the treatment 
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condition, negative thinking did not change significantly from pre to post to 
maintenance.  
 
Table 160: Descriptive Statistics for Negative Thinking  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 15 42.93 18.54 8 47.88 24.43 7 37.29 6.00 
Post 15 38.53 14.05 8 43.63 17.94 7 32.71 3.25 
Maintenance 15 41.93 21.67 8 42.63 21.61 7 41.14 23.44 
 
Parent Measures 
Psychosocial functioning. 
Descriptive statistics for parental self-esteem are displayed in Table 161 The 
interaction between gender and time was not significant [Wilks’ λ = .95, F (2, 10) = 
0.95, p = .773, partial η2 = .05]. The main effect of gender [F (1, 11) = 0.82, p = .386, 
partial η2 = .07] and time were nonsignificant [Wilks’ λ = 1.00, F (2, 10) < .01, p = 
.999, partial η2 < .01]. These results indicate that, for those in the treatment condition, 
parental self-esteem did not change significantly from pre to post to maintenance. 
 
Table 161: Descriptive Statistics for Parental Self-esteem 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 13 15.08 4.65 7 16.00 5.03 6 14.00 4.34 
Post 13 15.15 4.28 7 16.43 4.28 6 13.67 4.13 
Maintenance 13 15.08 5.02 7 15.71 6.26 6 14.33 3.50 
 
Descriptive statistics for parent reported family health behaviours are presented 
in Table 162. For the multivariate analysis, with scores from the Family Health 
Behaviour Questionnaire (FFHBQ) scales as dependent variables, the interaction 
between the two factors was not significant [Wilks’ λ = .30 F = (4, 7) = .407, p = .052, 
partial η2 = .70]. The main effects of gender [Wilks’ λ = 1.00, F (2,9) = 0.21, p = .980, 
partial η2 < .01] was not significant. The main effect of time was significant [Wilks’ λ = 
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.0.14, F (4, 7) = 10.50, p = .004, partial η2 = .86], indicating significant changes in 
parent reported family health behaviours across time.  
Follow-up univariate analysis were conducted for each of the scales of the 
Family Health Behaviour Questionnaire.  For family healthy eating behaviour the 
interaction of gender and condition was not significant [F(1, 10) = 4.36, p = .063, 
partial η2 =.30]. The main effect of gender [F(1, 10) = 0.01, p = .924, partial η2 < .0] 
was also nonsignificant. The main effect of time [F(1, 10) = 6.66, p = .027, partial η2 = 
.40] was significant. A trend analysis found a significant quadratic trend [F (1, 10) = 
30.26, p < .001, partial η2 = .75], however the linear trend was not significant [F (1, 10) 
= 1.36, p = .271, partial η2 = .12] indicating an improvement in family healthy eating 
behaviour from pre to post and a maintenance of improvement from post to 
maintenance. Subsequent post hoc analysis, with a Bonferroni adjusted alpha level, 
indicated that family health behaviour at post was significantly different from family 
health behaviour at pre and maintenance. These data are displayed in Figure 66.  
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Figure 66. Family healthy eating habits at pre, post and maintenance for the sample and 
males and females. 
 
 
 For family exercise behaviour the interaction of gender and time was significant 
[F(1, 10) = 5.23, p = .045, partial η2 =.34].  Subsequent post hoc analysis, with a 
Bonferroni adjusted alpha level, indicated that significant differences between pre and 
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post family exercise behaviour for males and females. These data are displayed in 
Figure 67. The main effects of gender [F(1, 10) = .04, p = .839, partial η2 < .01] and 
time [F(1, 10) = 1.46, p = .255, partial η2 =.13] were nonsignificant.  
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Figure 67. Family exercise habits at pre, post and maintenance for the sample and males 
and females. 
 
Table 162: Descriptive Statistics for Parent Reported Family and Friend Health 
Behaviour  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Family – Healthy Eating 
Pre 12 14.08 3.42 7 13.00 3.70 5 15.60 2.61 
Post 12 15.92 2.23 7 16.29 2.56 5 15.40 1.82 
Maintenance 12 13.33 3.23 7 13.86 3.84 5 12.60 2.30 
          
Family – Exercise 
Pre 12 14.00 3.19 7 12.57 2.15 5 16.00 3.54 
Post 12 14.50 2.39 7 15.14 2.79 5 13.60 1.52 
Maintenance 12 13.17 3.54 7 13.57 4.31 5 12.60 2.41 
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Psychopathology. 
Descriptive statistics for psychopathology are presented in Table 163. For the 
multivariate analysis, with all scale scores from the Depression Anxiety Stress Scale 
(DASS) as dependent variables, the interaction between the two factors was not 
significant [Wilks’ λ = .68, F(6, 6) = 0.48, p = .803, partial η2 = .32]. The main effect of 
gender [Wilks’ λ = .24, F (3, 9) = 9.61, p = .652, partial η2 = .16] was also 
nonsignificant. The main effect of time was significant [Wilks’ λ = .14, F (6, 6) = 6.15, 
p = .022, partial η2 = .86]. These results indicate that, for those in the treatment 
condition, overall parental psychopathology did not change significantly from pre to 
post to maintenance. 
Follow-up univariate analysis were conducted for each of the DASS scales. For 
depression the interaction of gender and time was not significant [F(1, 11) = 0.22, p = 
.650, partial η2 = .02]. The main effects of gender [F(1, 11) = 1.68, p = .221, partial η2 
= .13] and time [F(1, 11) = 0.77, p = .399, partial η2 = .07]. were also nonsignificant. 
These results indicate that, for those in the treatment condition, parental depression did 
not change significantly from pre to post to maintenance. 
For anxiety the interaction of gender and time was not significant [F(1, 11) = 
0.42, p = .533, partial η2 = .04]. The main effects of gender [F(1, 11) = 0.25, p = .624, 
partial η2 = .02] and time [F(1, 11) = 1.42, p = .258, partial η2 = .12] were also 
nonsignificant. These results indicate that, for those in the treatment condition, parental 
anxiety did not change significantly from pre to post to maintenance. 
For stress the interaction of gender and time was not significant [F(1, 11) = 0.37, 
p = .554 partial η2 = .03]. The main effects of gender [F(1, 11) = 1.68, p = .221, 
partial η2 = .13] and time [F(2, 11) = 1.55, p = .806, partial η2 = .12] were also 
nonsignificant. These results indicate that, for those in the treatment condition, parental 
stress did not change significantly from pre to post to maintenance. 
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Table 163: Descriptive Statistics for Parental Psychopathology  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Depression          
Pre 13 3.15 3.93 7 2.86 3.34 6 3.50 4.85 
Post 13 4.54 9.25 7 2.57 5.53 6 6.83 12.53 
Maintenance 13 6.62 11.75 7 5.00 10.20 6 8.50 14.10 
          
Anxiety          
Pre 13 3.69 3.17 7 4.00 3.21 6 3.33 3.39 
Post 13 2.54 2.73 7 2.29 2.36 6 2.83 3.31 
Maintenance 13 6.38 10.17 7 4.71 10.37 6 8.33 10.52 
          
Stress          
Pre 13 8.92 5.96 7 8.29 6.97 6 9.67 5.09 
Post 13 5.54 5.36 7 3.57 4.76 6 7.83 5.49 
Maintenance 13 9.77 10.09 7 7.14 10.21 6 12.83 9.93 
 
Family functioning. 
Descriptive statistics for parent adolescent problem solving and communication 
are presented in Table 164. For the multivariate analysis, with scales from the Parent-
Adolescent Communication (PACS) and Family Problem Solving Scales (FPSS) as 
dependent variables, the interaction between the two factors was not significant [Wilks’ 
λ = .41, F (8, 3) = 0.53, p = .788, partial η2 = .59]. The main effects of gender [Wilks’ λ 
= .91, F (4, 7) = 0.17, p = .948, partial η2 = .08] and condition were also not significant 
[Wilks’ λ = .35. F (8, 3) = 0.69, p = .703, partial η2 = .65]. These results indicate that, 
for those in the treatment condition, parent adolescent problem solving and 
communication did not change significantly from pre to post to maintenance. 
Follow-up univariate analysis were conducted for each of the scales of the 
PACS and FPSS.  For problem communication, the interaction of gender and time was 
not significant [F(1, 10) = 0.12, p = .869, partial η2 = .01]. The main effects of gender 
[F(1, 10) = 0.28, p = .611, partial η2 = .03] and time [F(1, 10) = 0.27, p = .740, 
partial η2 = .03] were also nonsignificant. These results indicate that, for those in the 
 500 
treatment condition, problem communication did not change significantly from pre to 
post to maintenance. For open communication, the interaction of gender and time was 
not significant [F(1, 10) = .06, p = .814, partial η2 = .01]. The main effects of gender 
[F(1, 10) = 0.01, p = .918, partial η2 < .01] and time [F(1, 10) = 1.11, p = .327, 
partial η2 = .10] were also nonsignificant. These results indicate that, for those in the 
treatment condition, open communication did not change significantly from pre to post 
to maintenance. 
For affirming communication the interaction of gender and time was not 
significant [F(1, 10) = 0.35, p = .664, partial η2 = .03]. The main effects of gender [F(1, 
10) = 0.38, p = .552, partial η2 = .04] and time [F(1, 10) = 0.33, p = .580, partial η2 = 
.03] were also nonsignificant. These results indicate that, for those in the treatment 
condition, affirming communication did not change significantly from pre to post to 
maintenance. For incendiary communication the interaction of gender and time was not 
significant [F(1, 10) = 0.22, p = .649, partial η2 = .02]. The main effects of gender [F(1, 
10) = 0.09, p = .774, partial η2 = .01] and time [F(1, 10) = 0.36, p = .563, partial η2 = 
.04] were also nonsignificant. These results indicate that, for those in the treatment 
condition, incendiary communication did not change significantly from pre to post to 
maintenance. 
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Table 164: Descriptive Statistics for Parent Reported Parent Adolescent 
Communication 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Parent- Adolescent Problem Solving - Problem 
Pre 12 7.83 1.34 6 7.83 1.60 6 7.83 1.17 
Post 12 8.25 1.91 6 8.50 1.05 6 8.00 2.61 
Maintenance 12 7.92 1.38 6 8.17 1.33 6 7.67 1.51 
          
Parent- Adolescent Problem Solving - Open 
Pre 12 9.08 1.31 6 9.17 1.60 6 9.00 1.10 
Post 12 9.33 0.89 6 9.33 0.82 6 9.33 1.03 
Maintenance 12 9.50 0.80 6 9.50 0.84 6 9.50 0.84 
          
Family Communication - Affirming 
Pre 12 10.75 2.70 6 11.17 2.40 6 10.33 3.14 
Post 12 11.17 2.25 6 11.33 2.58 6 11.00 2.10 
Maintenance 12 11.17 2.69 6 11.83 3.13 6 10.50 2.26 
          
Family Communication – Incendiary 
Pre 12 5.42 2.78 6 5.17 2.14 6 5.67 3.50 
Post 12 4.58 2.15 6 4.67 2.58 6 4.50 1.87 
Maintenance 12 5.58 3.58 6 6.17 4.79 6 5.00 2.10 
 
Treatment components. 
Descriptive statistics for parental obesity knowledge are displayed in Table 165. 
The interaction between gender and time was not significant [Wilks’ λ = .74, F (2, 10) = 
1.79, p = .216, partial η2 = .26]. The main effects of gender [F (1, 11) = 0.02, p = .895, 
partial η2 < .01] and time [Wilks’ λ = .88, F (2, 10) = 0.67, p = .532, partial η2 = .12] 
were also nonsignificant. These results indicate that, for those in the treatment 
condition, obesity knowledge did not change significantly from pre to post to 
maintenance. 
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Table 165: Descriptive Statistics for Parental Obesity Knowledge 
 Total Sample Males Females 
 N M SD N M SD N M SD 
Pre 13 22.15 1.99 7 21.86 2.04 6 22.50 2.07 
Post 13 22.85 1.77 7 22.57 1.99 6 23.17 1.60 
Maintenance 13 22.62 2.29 7 23.00 2.24 6 22.17 2.48 
 
Descriptive statistics for parent reported social skills and social competence are 
presented in Table 166. For the multivariate analysis, with Social Skills and Social 
Competence scores as dependent variables, the interaction between the two factors of 
time and time was not significant [Wilks’ λ = .40 F = (4, 8) = 3.03, p = .085, partial η2 
= .60]. The main effects of gender [Wilks’ λ = .74, F (2, 10) = 1.74, p = .225, partial η2 
= .26] and time [Wilks’ λ = .34, F (4, 8) = 3.85, p = .050, partial η2 = .66] were also 
nonsignificant.  
Follow-up univariate analysis were conducted for social competence and social 
skills scales. For social competence, the interaction between gender and condition was 
not significant [F(1, 11) = 1.45, p = .253, partial η2 = .12]. The main effects of gender 
[F (1, 11) = 2.18, p = .168, partial η2 = .17] and time [F(1, 11) = 0.95, p = .351, 
partial η2 = .08] were also nonsignificant. These results indicate that, for those in the 
treatment condition, social competence did not change significantly from pre to post to 
maintenance. For social skills, the interaction between gender and condition was not 
significant [F(1, 11) = 1.89, p = .197, partial η2 = .15]. The main effect of gender [F (1, 
11) = 3.45, p = .090, partial η2 = .24] and time [F(1, 11) = 4.64, p = .054, partial η2 = 
.30] were also nonsignificant. These results indicate that, for those in the treatment 
condition, social skills did not change significantly from pre to post to maintenance. 
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Table 166: Descriptive Statistics for Parent Reported Social Skills and Social 
Competence  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Social Skills 
Pre 14 72.93 10.31 7 71.86 8.75 7 74.00 12.30 
Post 14 81.64 6.95 7 78.00 7.46 7 82.29 4.23 
Maintenance 14 82.79 7.40 7 81.43 6.00 7 84.14 8.86 
          
Social Competence 
Pre 14 25.29 3.38 7 24.86 4.60 7 25.71 1.80 
Post 14 26.36 3.82 7 24.86 4.60 7 27.71 2.50 
Maintenance 14 27.36 3.32 7 27.43 3.15 7 27.29 3.73 
 
Descriptive statistics for parenting behaviours are presented in Table 167. For 
the multivariate analysis, with scales from the Parenting Scale as dependent variables, 
the interaction between the two factors of time and time was not significant [Wilks’ λ = 
.39 F(6, 6) = 1.55, p = .304, partial η2 = .61]. The main effects of gender [Wilks’ λ = 
.83, F (3, 9) = .61, p = .623, partial η2 = .17] and time [Wilks’ λ = .62, F (6, 6) = 0.62, p 
= .713, partial η2 = .38] were also nonsignificant.  
Follow-up univariate analysis were conducted using each of the scales from the 
Parenting Scale. For parenting laxness, the interaction between gender and condition 
was not significant [F(1, 11) = 0.80, p = .390, partial η2 = .07]. The main effects of 
gender [F(1, 11) = 0.76, p = .403, partial η2 =.06] and time [F(1, 11) = 0.48, p = .503, 
partial η2 = .04] were also not significant. These results indicate that, for those in the 
treatment condition, parenting laxness did not change significantly from pre to post to 
maintenance. 
For parenting over-reactivity the interaction between gender and condition was 
not significant [F(1, 11) = 1.06, p = .326, partial η2 = .09]. The main effects of gender 
[F(1, 11) = 0.91, p = .861, partial η2 <.01] and time [F(1, 11) = 0.20, p = .666, 
partial η2 = .02] were also not significant. These results indicate that, for those in the 
treatment condition, parenting over-reactivity did not change significantly from pre to 
post to maintenance. For parenting verbosity the interaction between gender and 
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condition was not significant [F(1, 31) = 1.25, p = .287, partial η2 = .10]. The main 
effects of gender [F(1, 11) = 0.03, p = .861 partial η2 <.01] and time [F(1, 11) = 1.67, p 
= .223, partial η2 = .13] were also not significant. These results indicate that, for those 
in the treatment condition, parenting verbosity did not change significantly from pre to 
post to maintenance. 
 
Table 167: Descriptive Statistics for the Parenting Scale  
 Total Sample Males Females 
 N M SD N M SD N M SD 
Total Score 
Pre 13 3.08 0.60 7 3.11 0.63 6 3.03 0.63 
Post  13 3.00 0.67 7 3.00 0.61 6 3.02 0.79 
Maintenance 13 3.07 0.73 7 3.07 0.56 6 3.07 0.96 
          
Laxness 
Pre 13 2.80 1.43 7 3.19 1.62 6 2.35 1.13 
Post  13 2.92 1.10 7 3.07 1.12 6 2.75 1.15 
Maintenance 13 2.99 1.00 7 3.20 0.93 6 2.73 1.09 
          
Over-reactivity 
Pre 13 2.80 0.41 7 2.71 0.31 6 2.90 0.52 
Post  13 2.72 0.72 7 2.63 0.76 6 2.82 0.71 
Maintenance 13 2.76 0.73 7 2.51 0.58 6 3.05 0.83 
          
Verbosity 
Pre 13 4.09 1.06 7 3.87 0.97 6 4.35 1.18 
Post  13 3.80 1.08 7 3.83 1.05 6 3.77 1.21 
Maintenance 13 3.79 1.22 7 3.83 1.19 6 3.73 1.35 
 
Discussion 
This study aimed to examine the efficacy of cognitive behaviour therapy (CBT) 
in improving the psychosocial characteristics of overweight and obese adolescents. The 
first aim of the study was to examine the impact of the intervention on the psychosocial 
functioning of overweight and obese adolescents. The second aim was to examine the 
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impact of key intervention components, for example psychoeducation regarding healthy 
eating and physical activity, behaviour change strategies and modifying the 
psychosocial barriers to behaviour change. Psychosocial outcomes were of interest for 
two reasons. The first was to assess the impact of treatment on promoting improved 
psychosocial functioning, and the second was to ensure that treatment did not have a 
detrimental effect on adolescent or parent psychosocial well-being. To this end 
psychosocial functioning, psychopathology and family functioning were measured in 
the current study. 
 
Psychosocial Functioning 
Adolescents in the treatment and control conditions did not differ in terms of 
self-esteem immediately following intervention. However, for those adolescents 
receiving treatment, self-esteem declined significantly from pre to maintenance. This 
result is inconsistent with findings of other which have found improvements in 
adolescent self-esteem (Mellin et al., 1987) and self-concept (Jelalian et al., 2006) 
following CBT treatment for overweight and obesity. Given the absence of a control 
group during the maintenance period it is not possible to determine whether this decline 
in self-esteem is a treatment effect. Further research, with a control group continuing 
beyond the treatment period, is required to determine the impact of weight loss 
intervention on adolescent self-esteem in the longer term. Jelalian and colleagues found 
differential treatment effects on various aspects of self-concept, future research should 
consider using global and domain specific measures of self-concept.  
Health related locus of control was not influenced by intervention in the current 
study. The impact of weight loss treatment on adolescent health locus of control has 
received little attention in the literature. Research conducted with adults has indicated 
that rather than being influenced by treatment health locus of control may be useful in 
predicting treatment outcome (Adolfsson, Andersson, Elofsson, Rossner, & Unden, 
2005; Holt, Clark, & Kreuter, 2001; Mills, 1990; Saltzer, 1982). While in the present 
study, there was no evidence to suggest that the intervention had any impact on the 
health locus of control of the adolescents, the utility of health locus of control to predict 
treatment outcome was not assessed. Further research is clearly needed to investigate 
the influence of health locus of control on treatment outcomes, and the impact of 
treatment on health locus of control.  
Parents reported improvements in family support for healthy eating and exercise. 
Family support for eating and exercise behaviours has been found to be a significant 
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predictor of treatment outcome in childhood obesity (Epstein, Valoski et al., 1994). 
Treatment did not result in changes in adolescent reported family and friend support for 
healthy eating and physical activity. However, treatment seeking adolescents reported 
greater perceived social support from their family resulting in greater perceived social 
support overall. Thus, while parents perceived improvements in family support for 
healthy eating and physical activity, adolescents perceived improvements in general 
social support from their family. These findings suggest that providing parents with 
specific strategies to support adolescent behaviour change improves their ability to 
provide more general social support to their adolescent. Perceived family support has 
been identified as a protective factor for adolescents (Davis et al., 2000; Department of 
Health and Ageing, 2004b; Sawyer et al., 2000; Spence, 1998) and is associated with 
adolescent coping and well-being (Jackson et al., 1998) is therefore likely to be 
associated with improved treatment outcomes.  
 
Psychopathology 
Treatment did not impact on adolescent depression, anxiety, or stress. The 
impact of weight loss intervention on adolescent psychopathology has received very 
little attention in the literature. While earlier studies suggested that dieting may be 
associated with increased depression, more recent studies suggest that successful weight 
loss intervention results in not change or improvements in depressive symptoms 
(Wadden et al., 2002).  Inconsistencies are attributed to different samples, earlier studies 
were based on patients referred by psychiatrists and recent studies typically include 
volunteers, and different treatment approaches, earlier studies used restrictive dieting 
and inpatient interventions while latter studies use behavioural and cognitive 
behavioural interventions often with social support (Wadden et al., 2002). Given that 
the current sample did not report elevated psychopathology levels compared to the 
community sample of adolescents, treatment would not be expected to result in 
significant improvements in this area. Importantly, treatment did not result in an 
increase in psychopathology in adolescents or their parents. This finding indicates that 
treating adolescent overweight and obesity in a supportive setting does not result in 
increased adolescent or parent psychopathology.  
Adolescents in the treatment and control conditions did not differ in terms of 
dieting behaviours immediately following intervention. However, for those adolescents 
receiving treatment, dieting increased significantly from pre to maintenance, indicating 
sustained changes in eating behaviours. The failure to detect difference between the 
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treatment and control is likely the result of weight loss attempts from those in the 
control condition. Given that adolescents allocated to the control groups had enrolled in 
a weight loss intervention, and had received feedback from their assessments, it is likely 
that these adolescents attempted to lose weight during the wait list period. This 
suggestion is supported anecdotally by reports from parents and adolescents in the 
control group that they had attempted to lose weight during this period. The finding that 
the control group gained weight during this period suggests that these independently 
initiated behaviour changes were not effective weight loss strategies. Future research 
should attempt to monitor behaviour changes occurring in the control group during the 
wait list period to assess the impact of enrolment and assessment in a weight loss 
intervention. This data would also provide information about the choice of self-initiated 
weight loss strategies in adolescents, and the effect of these strategies on body 
composition and function. 
Adolescents receiving treatment reported improvements in disordered eating 
relative to those in the control condition. Female adolescents reported improvements in 
binge eating symptoms following treatment. Binge eating is common in obese treatment 
seeking samples (Decaluwe & Braet, 2003; Decaluwe et al., 2003) and is predictive of 
treatment failure and psychosocial comorbidities (Isnard et al., 2003; Yanovski, 2002; 
Yanovski et al., 1993). Thus, improvements in this bulimic symptomatology is likely to 
result in better long-term outcomes and improved psychosocial functioning following 
weight loss intervention. Given the high prevalence of binge eating in the obese, and the 
associated negative psychosocial consequences evident in adult samples, future research 
should explore binge eating in overweight and obese adolescents, particularly in those 
seeking treatment.  
Adolescents in the treatment and control conditions did not differ in terms of 
perfectionism immediately following intervention. However, for those adolescents 
receiving treatment, perfectionism reduced significantly from pre treatment to 
maintenance. Perfectionist, or dichotomous, thinking is associated with poor weight 
maintenance in adults (Byrne, 2002; Byrne et al., 2003). A reduction in perfectionist 
thinking is therefore likely to be associated with better maintenance of treatment effects.  
Further research, with a control group continuing beyond the treatment period, is 
required to determine the impact of weight loss intervention on perfectionism in the 
longer term. Adolescents receiving treatment reported greater impulse regulation scores 
than those in the control condition. While impulse regulation is associated with poor 
outcomes in eating disordered patients its importance in obesity and its treatment has 
 508 
not been explored in adolescents. This finding requires further exploration in future 
research.  
Adolescents in the treatment condition did not differ significantly from those in 
the control condition in terms of other factors associated with disordered eating, namely 
drive for thinness, body dissatisfaction, ineffectiveness, perfectionism, interpersonal 
distrust, interpersonal awareness, maturity fears, asceticism or social insecurity.  
These findings indicate that participation in a weight loss intervention did not 
increase disordered eating in overweight and obese adolescents. These results are 
consistent with adult research indicating that comprehensive multifaceted weight loss 
interventions do not lead to increases in disordered eating, and may in fact reduce eating 
psychopathology (Agras et al., 1994; Marcus, Wing, & Fairburn, 1995; Porzelius, 
Houston, Smith, Arfken, & Fisher, 1995; Wadden et al., 2002; Yanovski, 2002). This 
finding has important implications for health promotion as many parents in the current 
program reported that fears of causing disordered eating had prevented or delayed them 
seeking weight loss intervention for their adolescent.   
While adolescent psychopathology was not significantly influenced by treatment 
participation, 11% of the treatment sample was referred to specialist services for 
assistance in the management of anxiety or depression. This figure is considerably 
higher than the 3.6% of Australian adolescents identified as having clinical levels of 
anxiety and depression (Sawyer et al., 2000), but is consistent with reports that 
approximately 10% of obese treatment seeking adults have clinically significant 
depression (Wadden et al., 2002). This outcome highlights the importance of 
assessment and detection of psychopathology in adolescents participating in weight loss 
interventions. Future research is needed to determine the optimum combination of 
interventions for adolescents requiring weight loss and psychological intervention. It 
may be that psychopathology needs to be addressed prior to weight loss intervention, or 
that the two can be addressed separately but concurrently, or that a combined weight 
loss and psychopathology intervention is most effective.  
 
Family Functioning 
Despite reporting increases in perceived social support from their family, 
adolescents did not report improvements in parent-adolescent communication or family 
problem solving following treatment. Similarly, parents did not report changes in family 
problem solving or open communication. Parents did, however, indicate significant 
changes in parent-adolescent problem communication. Parents in the treatment 
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condition reported greater parent adolescent problem communication than parents in the 
control condition. This finding suggests that participation in an adolescent weight loss 
intervention resulted in increased problems in parent-adolescent communication. An 
increase in problem communication may be expected as parents and adolescents 
negotiate the individual and family changes required to improve eating and physical 
activity habits. Given the importance of parents in supporting adolescent behaviour 
change (Dishion & Andrews, 1995; Dishion & McMahon, 1998; Sanders, 1998, 1999), 
adolescent weight loss treatments may be improved by the inclusion of strategies to 
improve parent-adolescent communication. This is supported by results presented in 
previous chapters indicating that parents of treatment seeking adolescents report more 
problems with parent-adolescent communication than parents of overweight adolescents 
in the community sample.  
Combined, these results indicate that the weight loss intervention resulted in 
minimal changes to psychosocial functioning. Failure to detect changes in psychosocial 
functioning in the current study may be attributed to the finding that participants did not 
differ from a community sample of normal weight adolescents in terms of general 
psychosocial well-being. This sample did differ from the normal weight sample in terms 
of weight specific psychosocial functioning, and improvements in weight specific 
psychopathology, namely binge eating, were evident. Future research should include 
more comprehensive measures of weight specific psychopathology and consider the 
impact of intervention on these weight specific difficulties. As noted above, the finding 
that adolescent weight loss intervention does not increase psychosocial difficulties is 
important in allaying parent’s concerns that weight loss intervention may cause 
psychopathology.    
Despite the failure to detect deficits and changes in general psychosocial 
functioning, the measurement of these factors in adolescent weight loss interventions 
continues to be important. While changes were not significant for the sample as a 
whole, it is possible that intervention components did make an impact on those 
adolescents experiencing difficulties in psychosocial functioning. Future research 
should explore this proposal as treatment outcomes may be improved if deficits can be 
identified and interventions can be modified or supplemented to address these barriers.  
Alternatively, those with significant psychosocial difficulties may need to be offered 
psychological intervention prior to their participation in weight loss intervention. The 
finding that 11% of participants in the current study required referral for psychological 
assistance and discontinued the program supports this proposal. Combined, these results 
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indicate that while weight loss treatment alone may not improve psychosocial 
functioning, problems in this area may be predictive of poor treatment outcomes 
(Wadden et al., 2002). Future research should explore the usefulness of psychosocial 
well-being in predicting adolescent overweight and obesity treatment completion, 
adherence and outcomes.  
 
Treatment Components 
The intervention program used in the current study aimed to improve physical 
and psychosocial functioning through improving knowledge regarding healthy eating 
and physical activity, teaching effective behaviour change strategies, and modifying the 
psychosocial barriers to behaviour change. Thus, the impact of treatment on each these 
factors was measured.  
A number of program sessions targeted improved knowledge regarding the 
causes, consequences and management of obesity. Treatment did not result in 
improvements in adolescent obesity related knowledge, however there was an 
improvement in parental knowledge in the treatment group. The failure to improve 
obesity related knowledge in adolescents is consistent with previous research indicating 
that obese treatment seeking samples generally know about dietary and physical activity 
requirements for weight loss, but have difficulty changing their behaviour accordingly 
(Hardeman, Griffin, Johnston, Kinmonth, & Wareham, 2000). Additionally, dietary 
information was based on the current Australian guidelines which are often covered as 
part of the school curriculum, Thus, adolescents entered the program with some 
knowledge of this information. Improved parental knowledge is likely the result of 
clarification of nutritional information. Many parents reported being unsure of the 
dietary requirements for adolescent, and confused by conflicting information in the 
media about the use of low fat, low carbohydrate and/or high protein diets for weight 
loss. This finding suggests that parents require further information regarding healthy 
eating and physical activity habits for adolescents. 
Despite targeting improved eating habits in intervention few significant changes 
in self-reported eating habits were evident. Treatment seeking adolescents did not differ 
from the control group in terms of their reported fruit and vegetable consumption, 
avoidance and replacement of fat, or their avoidance of fried foods. Treatment seeking 
adolescents did, however, report making more modifications to their meat consumption 
than the control group, and increased fat substitution over time. Again, failure to detect 
difference between the treatment and control groups may be the result of weight loss
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attempts from those in the control condition. It may also be that adolescent reports were 
based on their knowledge rather than their behaviour.  
Social skills were also targeting in the intervention with the aim of improving 
social competence and managing social barriers to behaviour change. Adolescents in the 
treatment and control conditions did not differ in terms of parent or adolescent reported 
social skills and social competence immediately following intervention. However, 
adolescents receiving treatment reported improved social skills and social competence 
from pre to maintenance. Given the absence of a control group during the maintenance 
period it is not possible to determine whether this change is a treatment effect. Further 
research, with a control group continuing beyond the treatment period, is required to 
determine the impact of this weight loss intervention on adolescent social skills and 
social competence in the longer term. 
Cognitive barriers to eating and physical activity behaviour change were also 
targeted during intervention. Results indicated that negative thinking habits were not 
influenced by the intervention. Failure to detect a change in cognitions may be the result 
of the measure used in the current study. The impact of the cognitive intervention 
component was measured using the Automatic Thoughts Questionnaire (Hollon & 
Kendall, 1980), a general measure of negative thinking which has been found to be 
responsive to cognitive therapy. Future research should consider using a measure 
designed to assess obesity related maladaptive thinking styles (e.g., Wamsteker et al., 
2005). This suggestion is supported by results reported in previous chapters indicating 
that overweight and obese adolescents report higher levels of weight specific 
psychosocial difficulties but do not differ from normal weight adolescent in terms of 
general psychosocial well-being.  
The impact of intervention on parenting behaviour was also of interest. Parents 
have an important role in the provision of food and activity options, and reinforcement 
of eating and activity behaviours in adolescents. Parents in the current study were 
provided with tip sheets with information and strategies aimed at teaching parents how 
to best support behaviour changes in their adolescent. The intervention did not result in 
changes in parenting laxness, over-reactivity or verbosity. While previous research has 
demonstrated the efficacy of tip sheets in promoting changes in parenting behaviour 
(Sanders, 1999) the current results suggest that a more intensive parenting intervention 
may be required to promote changes in parenting behaviour. It may also be that parents 
changed their behaviour in relation to eating and physical activity, however, these 
changes were not detected by the measure of general parenting used in this study. 
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Further research is required to determine the role of parenting behaviour in the 
establishment and maintenance of adolescent overweight and obesity, and the optimal 
role of parents in the treatment of overweight and obesity in adolescents. 
Despite making significant changes to body composition, these findings indicate 
that the intervention used in the current study resulted in minimal changes to the 
behaviours identified as key intervention targets. Similar results have been reported in 
other research using psychosocial interventions to treat overweight and obesity in 
adolescents. For example Saelens and colleagues (2002) report that despite resulting in 
significant improvements in body composition, their multi-component intervention 
(behaviour therapy, diet and exercise promotion) did not result in significant 
improvements in secondary outcomes such as eating and activity habits or problematic 
eating and weight related beliefs.  
A number of possible explanations exist for this finding. It may be that 
individual intervention components were not powerful enough to significantly change 
specific behaviours, rather the combined effects of small changes across a range of areas 
resulted in significant improvements in body composition.  It may also be that, while 
changes were not significant for the sample as a whole, intervention components did 
have an impact on adolescents with deficits in the specific areas. For example, cognitive 
restructuring techniques may not have improved negative thinking overall, but may 
have improved thinking styles in adolescents with maladaptive thinking habits. It is also 
possible that variables measured were not in fact key treatment components and that 
others not measured were important in promoting change. Finally, it may be that the 
changes were not detected by the measurement tools chosen and alternate measures are 
required to detect these changes.  
Assessment of the impact of treatment on specific areas is essential for the 
identification of the key treatment components. Future component analysis research 
should continue to work towards identifying the active ingredients in effective 
adolescent weight loss interventions.  
 
Methodological Considerations 
Several methodological issues should be considered when interpreting the 
findings of the current study. It is likely that adolescent participants involved in the 
current study differed from those seeking treatment in medical or community settings 
and consequently findings of the present study may not generalise to these settings. 
Firstly, the sample was recruited via advertisement in the media, school newsletters, 
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health and community centres and RMIT University information bulletins. Patients 
attending treatment in medical settings are typically referred by their family doctor after 
the doctor’s attempts to address the problem have failed, and thus may differ 
significantly from those in the present study. It is also possible that families willing to 
become involved in a free university based treatment program with a strong research 
focus differed from those presenting for treatment in other settings. Previous research 
has indicated that adolescents and parents who are recruited rather than clinically 
referred tend to have less severe psychopathology and fewer comorbidities (Kazdin, 
2003).  
A significant number of participants in both the control and intervention groups 
did not return for their second and subsequent assessments. It is possible that the non 
completers differed from the completers in important ways and consequently the 
obtained results are not representative of those that would have been obtained had the 
entire sample completed all assessments. These possibilities can be explored using an 
intention to treat analysis where the last available data, in this case the pre intervention 
data, is entered in the place of the missing outcome data. Similarly, comparison of the 
pre treatment data obtained from completers and drop-outs would allow for exploration 
of important differences between these groups and perhaps identification of predictors 
of treatment completion. These analyses are planned, however, they were not 
considered feasible within the scope of the current thesis.  
While previous research has established the adequacy of self-report, areas 
identified as important in the current study should be explored in clinical interviews to 
allow for more detailed assessment in subsequent studies. The reliance on self-report 
measures, and the large number of measures administered to participants may also 
account for the missing data in the current study. While missing data appeared to be 
random it may have had a systematic effect on results. The findings of the current study 
can be used to reduce the number of measures and the demand on participants in future 
studies.   
The choice of measures may also have influenced study outcomes. Due to the 
lack of available measures of weight dissatisfaction and discontent, single items were 
used to measure these variables. This limits measurement validity and limits the 
complexity of analysis. Future research should consider using more comprehensive 
measures of these factors so more sophisticated analysis can be used to examine these 
factors. A limited number of variables were considered in the present study and there 
are many other psychosocial variables that may be expected to have important 
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relationships with body weight. General measures of psychopathology, for example 
self-esteem and health locus of control, were typically used rather than measures 
developed specifically for obesity. Additionally, as there were few adolescent specific 
measures available at the time of the study, many of the measures used in the present 
study were designed for adult samples. While these measures were deemed adequate for 
use with an adolescent sample, measures designed specifically for adolescents may have 
been more appropriate. Such measures have become increasingly available (e.g., 
Kolotkin et al., 2006) and should be used in future research.  
The larger than expected drop out rate combined with the incomplete self-report 
and self-monitoring data reduced the sample size and statistical power of the current 
study. The study was likely underpowered to detect differences in other outcome 
measures. The lack of research in this area, the failure to report effect sizes, and the 
huge variation in the methodologies of studies in this area made calculation of required 
sample size difficult. The results of the present study can be used to assist power 
calculations in future research.  
The RMIT University Human Research Ethics Committee requirement that 
participants randomly allocated to the control condition be offered treatment after a six 
month waiting period as it was deemed unethical to deny treatment for a longer period. 
This prevented comparisons between the treatment and control conditions in the longer 
term. Measurement of long-term outcomes of overweight and obesity treatment 
programs is essential as maintenance of treatment effects is generally poor. Future 
research must consider alternative techniques to allow for evaluation of the long-term 
effects of adolescent weight loss interventions.  
The current study reports outcomes for the treatment and control groups as a 
whole and does not explore variation within participants. Considerable variation in 
individual treatment response was evident in the current study. Identification and 
comparison of successful and unsuccessful participants will provide important 
information about those most likely to succeed in treatment. Similarly, more detailed 
analysis of individual variations may allow for tailoring of treatment to individual 
needs. These analyses are planned, however, they were not considered feasible within 
the scope of the current thesis.  
 
Implications for Clinical Practice 
Notwithstanding the methodological limitations, the findings of the present 
study have a number of important implications for the treatment of obesity. Results 
 515 
indicate that participation in this weight loss intervention did not result in an increase in 
either general or eating and weight specific psychopathology. These results can be 
useful in allaying parental concerns about the potential for weight loss intervention to 
promote disordered eating and psychopathology in their adolescents, thus increasing the 
likelihood that families will seek weight loss intervention. 
A significant proportion of participants presented with psychosocial 
comorbidities that appeared to negatively impact on treatment outcomes. These results 
demonstrate the importance of early detection of psychosocial difficulties. It may be 
that psychopathology needs to be addressed prior to weight loss intervention, or that the 
two can be addressed separately but concurrently, or that a combined intervention is 
most effective. Further research is required to assist with clinical decision making 
regarding these issues.  
 
Conclusions 
This study explored the efficacy of cognitive behaviour therapy (CBT) in 
improving the psychosocial characteristics of overweight and obese adolescents. 
Treatment resulted in significant improvements in measures of disordered eating, 
however, it did not significantly impact on general psychosocial functioning. Parents 
did, however, report improvements in family support for healthy eating behaviour and 
adolescents reported increases in general family support. Measures of treatment 
components demonstrated some improvements in eating habits, and some significant 
improvements in social skills and social competence of adolescents. Importantly, 
participation in a weight loss intervention did not lead to increased psychopathology in 
overweight and obese adolescents.  
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CHAPTER 14  
GENERAL DISCUSSION 
 
The prevalence of overweight and obesity in adolescents has increased markedly 
in recent years (Booth et al., 2001; Magarey et al., 2001a). Risk factors for weight 
related disorders such as type 2 diabetes and cardiovascular disease, previously seen 
almost exclusively in adults, are now being identified in overweight and obese 
adolescents (Booth et al., 2001; Freedman, Dietz et al., 1999). Both the presence of 
these disorders in adolescence and the impact of having the disorders over a longer time 
period, increase the negative consequences associated with the disorders (Must et al., 
1992; Twisk et al., 1997; Vanhala et al., 1998). In addition to these physiological 
consequences, the weight based discrimination and prejudice resulting from the social 
stigma associated with overweight and obesity are likely to be particularly problematic 
during adolescence, a period of life when the need for social acceptance and inclusion is 
paramount (French et al., 1995).  
Recognition of the increased prevalence and the physiological, social and 
economic costs of overweight and obesity has resulted in increasing attention to the 
prevention and treatment of overweight and obesity in children and adults (Glenny et 
al., 1997; Summerbell et al., 2003). However, despite the immediate and long-term 
consequences of excess weight in adolescence, and the persistence of adolescent 
overweight and obesity into adulthood, little research attention and fewer economic 
resources have been focused on this group (Baur & Denney-Wilson, 2003; Lobstein et 
al., 2004). Consequently, few empirically based treatment options exist for overweight 
and obese adolescents (Glenny et al., 1997; Summerbell et al., 2003).  
The major objective of this research program was therefore to evaluate the 
efficacy of a cognitive behavioural program in the treatment of adolescent overweight 
and obesity. A secondary aim of this research program was to redress the limited 
information available on the psychosocial factors associated with adolescent overweight 
and obesity. This final chapter will provide a general discussion of the findings from the 
six experimental studies described in previous chapters. The methodological issues and 
clinical implications resulting from the findings will also be discussed.  
 
Overview of the Research Program 
Studies 1 and 2 of the research program described in this thesis aimed to explore 
the psychosocial characteristics associated with body weight in a community sample of 
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adolescents and young adults. Specifically, Study 1 aimed to describe the relationship 
between body weight and psychosocial characteristics in 12 to 18- year old adolescents 
and their parents, and Study 2, the relationship between current and previous body 
weight and psychosocial factors in 18- to 25- older adolescents and young adults. Study 
4 extended the findings of the first two studies by comparing the psychosocial 
characteristics of a treatment seeking sample of overweight and obese adolescents to a 
population sample of adolescents. Findings from this study provide important insights 
into the unique characteristics of treatment seeking overweight and obese adolescents. 
These studies make important contributions to the literature as they include a 
comprehensive battery of psychosocial assessments. Additionally, where possible, the 
same measures were used across all three studies allowing for explorations within and 
between community and treatment seeking samples.  
Study 3 described the physical and behaviour characteristics of an overweight 
and obese treatment seeking sample. Comparisons to available Australian guidelines 
and recommendations provide important information about this often neglected group. 
Finally, studies 5 and 6 explored the physical and psychosocial impacts of treatment on 
overweight and obese adolescents. These studies aimed to determine the efficacy of 
cognitive behaviour therapy (CBT), with or without a preceding motivational interview 
(MI), in the treatment of overweight and obesity in adolescents. Specifically, Study 5 
aimed to explore the impact of treatment on physical and behavioural characteristics, 
and Study 6 the impact of treatment on psychosocial characteristics. These studies 
extend the previous literature by providing a comprehensive assessment of both the 
physical and psychosocial impacts of adolescent weight loss intervention.  
 
Efficacy of CBT in the Treatment of Adolescent Overweight and Obesity 
The efficacy of CBT in promoting significant and maintained improvements in 
body composition in overweight and obese adolescents was substantiated through this 
research program. Treatment resulted in improved body composition at post treatment, 
and sustained or improved body composition following maintenance. The maintenance 
of treatment effects provides evidence for the long-term efficacy of this intervention in 
improving body composition. Results demonstrated significant reductions in percent 
body fat, total body weight, BMI, and BMI-for-age z-score and indicated that these 
improvements were sustained during the maintenance period. Despite reductions in 
weight and body fat, lean body mass was not affected by the intervention, Thus, 
treatment did not detrimentally effect linear growth and lean body tissue.  
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Impact of MI on the Efficacy of CBT  
When compared to a standard CBT assessment interview of equivalent duration, 
MI did not improve the efficacy of CBT in the treatment of adolescent overweight and 
obesity. This result is consistent with previous research indicating that MI is not more 
effective than CBT (Project MATCH Research Group, 1997) and does not improve 
outcomes of an effective CBT intervention (Dunn et al., 2006). Thus, while MI may be 
more effective than no treatment, brief advice, or standard treatments, it is not more 
effective than a theoretically based, empirically grounded intervention approach such as 
CBT.  
However, given its potential to improve treatment outcomes, the use of MI with 
adolescents, and the incorporation of MI into weight loss interventions, warrants further 
research (Wilson & Schlam, 2004). MI may require significant modification to be 
effective with adolescents (Baer & Peterson, 2002; Channon et al., 2005; Channon et 
al., 2003), and may need to be conducted separately with parents and adolescents (Lask, 
2003; Tober, 1991). It may also be that one session of MI is not powerful enough to 
motivate the complex behaviour changes required for improvements in body 
composition.  
 
Eating Habits and Energy Intake 
Limitations of the weighed food diary to measure eating habits and energy 
intake in adolescents restrict the conclusions that can be drawn from the current study.  
Results suggest that some intake was omitted from the food diaries. This finding is 
consistent with previous research indicating that overweight and obese individuals 
significantly underreport energy intake (Lichtman et al., 1992). This finding is 
consistent with parent and adolescent reports of the difficulties associated with 
measuring and recording the foods eaten by adolescents. Despite these limitations, 
results indicate a reduction fat consumption, and reduced saturated fat intake. The 
reported decline in fat intake, and saturated fats in particular, is consistent with the 
Australian Guide to Healthy Eating (Smith et al., 1998) used to educate participants 
about healthy eating and suggest that some changes occurred as a result of the 
intervention. More reliable and valid dietary measurement is required for conclusions to 
be drawn about the impact of this intervention on adolescent diet.  
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Physical Activity and Cardiovascular Fitness 
Very few treatment seeking overweight and obese adolescents met the 
Australian physical activity guidelines for children and young people (Department of 
Health and Ageing, 2004a).  Adolescents in the treatment and control conditions did not 
differ in terms of their overall or moderate to vigorous physical activity measured 
objectively using accelerometers. There were, however, non-significant trends for 
increased physical activity in the treatment group in comparison to the control group. 
The reduced power resulting from non-compliance with measurement protocol may 
account for the failure to detect changes in objectively measured physical activity.  
Self-report measures of physical activity indicate a significant increase in 
physical activity in the control group relative to the treatment group. Accelerometer 
results, combined with visual analysis of self-reported physical activity data, suggests 
that this was the result of over reporting of physical activity in the control group. While 
methodological limitations prevent firm conclusions regarding the impact of treatment 
on physical activity levels, results do suggest that a stronger physical activity 
intervention is required. Time spent in sedentary activities did, however, reduce 
following intervention. Both males and females in the treatment group reported 
significant reductions in screen time. Males also reported significant reductions in 
overall sedentary time. Previous research has demonstrated an association between body 
weight and hours of television viewing (Dietz & Gortmaker, 1985; Gortmaker et al., 
1996). Results of the present study suggest that reducing sedentary time is an important 
and effective component of adolescent weight loss intervention.  
Overweight and obese treatment seeking adolescents demonstrated very poor 
cardiovascular fitness. Only one participant achieved the minimal criteria for cardio-
respiratory endurance required for health benefits on the field-based test. Once the 
effect of body weight was considered, no participants met minimal criteria using 
laboratory fitness tests. Given that cardiovascular fitness can protect against many of the 
negative consequences of obesity (Boreham et al., 2001; Eisenmann et al., 2005), 
interventions targeting overweight and obese adolescents should include strategies 
aimed at improving cardiovascular fitness. Treatment resulted in minimal improvements 
in field and laboratory test of cardiovascular fitness. This finding is to be expected as 
the physical activity changes promoted during the intervention were unlikely to be of 
adequate intensity to promote improvements in cardiovascular fitness (Gutin et al., 
2002). Previous research has demonstrated improved cardiovascular fitness in 
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overweight and obese adolescents when exercise sessions are a component of treatment 
(Lazzer et al., 2005; Rocchini et al., 1988). The intervention program used in the current 
study will require modification to enhance the impact on cardiovascular fitness. The 
poor cardiovascular fitness of overweight and obese adolescents, combined with 
minimal treatment effects, demonstrate a need for further research to explore strategies 
to promote increased physical activity and fitness in this group.  
 
Treatment Component Analysis 
The intervention program used in the current research program aimed to 
improve body composition and function through improving knowledge regarding 
healthy eating and physical activity, teaching effective behaviour change strategies, and 
modifying the psychosocial barriers to behaviour change. Despite making significant 
changes to body composition, the intervention resulted in minimal changes to the 
behaviours identified as key intervention targets. Similar findings have been reported in 
multi-component interventions for overweight and obese adolescents (Saelens et al., 
2002). There are a number of possible explanations for this finding. Individual 
intervention components may not, of themselves, have been powerful enough to 
significantly change specific behaviours. Rather, the combined effects of small changes 
across a range of areas may have been what resulted in significant improvements in 
body composition. It is also possible that variables measured were not in fact key 
treatment components and that others not measured were important in promoting 
change. Finally, it may be that the changes were not detected by the measurement tools 
chosen and alternate measures are required to detect these changes. For example, more 
specific measures of obesity related thoughts and cognitions, or parenting behaviours 
important for adolescent weight loss may have detected a treatment effect. Assessment 
of the impact of treatment on specific areas is essential for the identification of the key 
treatment components. Future research should continue to work towards identifying the 
active ingredients in effective adolescent weight loss interventions.  
 
Treatment Process 
A number of process measures were included in the current study. Clinician 
monitoring of session content demonstrated strong adherence to treatment protocols. 
Results also support the importance of flexibility regarding the allocation of time 
allowed for the use of clinical decision making to ensure that the program was 
responsive to the needs of individual families. While client treatment compliance was 
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not recorded in a way that could be readily collated and analysed, adolescent 
compliance to treatment was monitored through homework completion and their 
behaviour monitoring tasks and used to inform clinical decision making. Previous 
research has demonstrated the importance of treatment compliance (Kirschenbaum et 
al., 2005; Saelens et al., 2002), and client and clinician behaviours (Miller et al., 1993), 
in predicting treatment outcome. Future research should endeavour to include more 
sophisticated measures of treatment adherence and compliance to allow for the 
identification of important client and clinician behaviours.  
The majority of adolescents and parents who completed the program reported 
being satisfied with the program, and indicated that they had made progress in 
addressing adolescent weight problems. However, the drop-out rate in the current study 
was relatively high with almost a third of the control group, and almost half of the 
treatment group failing to return for their second assessment. While considerable drop 
out was expected in the current study given that drop out rates are high in weight loss 
interventions (Steele et al., 2000), and when working with adolescents (Davis et al., 
2000; Department of Health and Ageing, 2004b; National Health and Medical Research 
Council, 1997; Sawyer et al., 2000), particularly when parents and adolescents are the 
target of treatment (Barkley et al., 2001), a number of modifications are recommended 
to improve completion rates in adolescent overweight and obesity interventions. For 
example, it is proposed that intervention be restructured to fit within a school term so 
that treatment can be more easily scheduled around existing commitments and avoid 
vacation periods, and that alternative approaches to self-monitoring be explored to 
reduce demands on participants. Further research is necessary to explore the impact of 
these suggestions.  
 
Weight Classification 
Adolescent weight status was determined using both the Australian reference 
standard BMI cut-off points (Cole et al., 2000) recommended for population and 
clinical research, and the percentiles based on the US CDC data (Centres for Disease 
Control, 2002) recommended for clinical practice. In the community sample, the 
Australian reference standard BMI cut-off points resulted in more adolescents being 
classified as overweight, and less classified as normal weight, in comparison to the 
CDC percentile classification system. In the treatment group, the Australian reference 
standard BMI cut-off points resulted in more adolescents being classified as overweight 
and less classified as obese in comparison to the CDC percentile classification system. 
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These findings indicate that the classification systems recommended for research and 
practice resulted in different numbers of adolescents being classified as overweight and 
obese in both community and treatment seeking samples. These findings are consistent 
with those of previous studies demonstrating difference in weight classification based 
on BMI percentiles and BMI cut-offs, particularly in populations with a high prevalence 
of overweight and obesity (Flegal et al., 2001; Wang & Wang, 2002). This discrepancy 
has important implications for the application of research findings to clinical practice as 
research samples selected based on BMI cut-offs differ from adolescents classified as 
overweight and obese by BMI percentiles for clinical purposes. Consequently, findings 
based on research may not be applicable in clinical settings. 
Further problems with the classification of weight status using BMI criteria were 
evident when examining percent body fat. Analysis indicated that while obese 
adolescents had higher percent body fat than overweight adolescents, the spread of body 
fat percentages for obese adolescents encompassed the spread of percent body fat for 
overweight males. BMI classification systems were a better indicator of percent body 
fat in females as obese females had higher percent body fat than overweight females 
while overweight and obese males did not differ in terms of percent body fat. Previous 
studies have demonstrate moderate to strong correlations between BMI and more direct 
measures of body fat (Himes & Dietz, 1994; Lazarus et al., 1996; Pietrobelli et al., 
1998; Sardinha et al., 1999), leading to conclusions that BMI has good specificity with 
adequate sensitivity for use as a screening tool for excess adiposity in young people 
(Lazarus et al., 1996; Sardinha et al., 1999). However, the current findings suggest that 
BMI is not a good indicator of percent body fat in overweight adolescents, particularly 
in males.  
Results highlight the need for alternative mechanisms for assessing overweight 
and obesity in adolescents. While body composition measures are considered more 
accurate indicators of adolescent adiposity and change in adolescent adiposity than BMI 
(National Health and Medical Research Council, 2003b), and previous research has 
established health related cut-off for body composition in adolescents (e.g., Higgins et 
al., 2001), there are currently no recommendations for optimal percent fat in adolescents 
(National Health and Medical Research Council, 2003b).  
Similarly, despite recognition that waist circumference is a useful measure of 
central obesity and metabolic risk in adolescents, (Freedman, Dietz et al., 1999; Higgins 
et al., 2001; Maffeis et al., 2003), the development of numerous waist circumference 
percentiles (Katzmarzyk, 2004; McCarthy et al., 2001),and recommendations that it be 
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used as an outcome measure for obesity interventions, there are no guidelines for 
circumference measures in adolescents (National Health and Medical Research Council, 
2003b). The finding that BMI is not an accurate indicator of body composition in 
overweight and obese adolescents highlights the need for waist circumference and body 
composition recommendations for adolescents. The absence of circumference and body 
composition recommendations is further evidence of the lack of research and clinical 
attention to adolescents overweight and obesity. Further research is required to establish 
these recommendations for adolescents.  
 
Psychosocial Factors Associated with Adolescent Overweight and Obesity 
Weight Knowledge and Perceptions 
A large number of participants, from both community and treatment seeking 
sample, did not report height and weight information despite specific instructions 
emphasising the importance of this information. This finding is consistent with previous 
research indicating that a significant proportion of the population does not know, or 
fails to report height and weight information (Australian Bureau of Statistics, 2006). 
While it is possible that participants simply chose not to report this information, this is 
unlikely given that all were aware of the focus of the study prior to consenting to 
participate. Instead, it seems more plausible that they were unaware of height and 
weight information. Response rates to height and weight questions were lower in the 
treatment seeking sample than they were in the community sample of adolescents and 
parents. This suggests that those most at risk of overweight and obesity are least likely 
to be aware, or least likely to report their height and weight information. This finding is 
consistent with previous research that demonstrated higher non reporting amongst 
females with poorer body image and those placing more importance on weight and 
shape (Tiggemann, 2006). Without this information it is not possible for young adults, 
adolescents and their parents to accurately determine whether the adolescent/young 
adult’s body weight is outside the healthy range. Consequently, they are at a greater risk 
of being unaware that weight is outside the healthy range and are therefore less likely to 
respond to health messages promoting behaviour change in the overweight and obese 
(Becker & Rosenstock, 1984).  
Even with height and weight information, young adults, adolescents and their 
parents were often unable to correctly classify the adolescent/young adult’s weight. 
While there was a positive relationship between actual and perceived weights in the 
community and treatment seeking samples, just over half the young adults, two-thirds of 
 524 
adolescents and their parents from the community sample, and less than half of 
adolescents and their parents from the treatment seeking sample, were able to correctly 
classify the adolescent/young adult’s weight status. The majority of young adults, 
adolescents and their parents from the community, classified overweight 
adolescents/young adults as normal weight, and the majority of parents and adolescents 
from the treatment sample classified obese adolescents as overweight (not obese). This 
finding is consistent with previous research indicating that overweight and obese 
individuals and parents underestimate their body weight (Flood et al., 2000; Jeffrey et 
al., 2004; Wang et al., 2002). This suggests that excess weight may have become 
‘normalised’ with the increasing prevalence of overweight and obesity. Normalisation 
of overweight and obesity is a concern for health promotion and weight loss 
interventions as individuals who are not correctly identified as overweight or obese are 
unlikely to respond to health messages promoting behaviour change in this group.  
The high proportion of obese participants in the current study also provides 
support for the normalisation of overweight and obesity. Despite the higher prevalence 
of overweight than obesity (Cameron et al., 2003; Magarey et al., 2001b), and the active 
recruitment of overweight adolescents, the majority of participants in the treatment 
seeking sample were obese. The limited number of overweight participants may be the 
result of a failure of adolescents, parents and professionals to identify excess weight in 
overweight adolescents, or an absence of negative consequences of excess weight in 
overweight adolescents, and thus little motivation to seek treatment (Becker & 
Rosenstock, 1984). It may be that excess weight is not identified, and/or does not have 
immediate negative consequences until adolescents are obese.  
There are numerous reasons to believe that it may be beneficial to offer weight 
loss interventions to overweight, not just obese, adolescents. Adolescent overweight is 
likely to track into adult overweight and obesity (Whitaker et al., 1997). Results of the 
current study suggest that both overweight and obesity adolescents have poor eating and 
physical activity habits and low cardiovascular fitness. Also, previous research has 
shown that highest previous body weight is predictive of treatment outcomes and 
participants entering treatment at a higher weight are less likely to succeed in weight 
loss interventions (Byrne et al., 2003). Thus, treatment of overweight in adolescents 
may be an effective prevention strategy for obesity in adulthood. However, while 
indicated prevention programs may aim to target overweight adolescents with the aim 
of preventing adult obesity, these individuals are unlikely to seek intervention. These 
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barriers to treatment will need to be identified and addressed if future prevention and 
intervention efforts are to target overweight, not just obese adolescents.  
 
Maternal Body Weight 
A number of family factors were associated with body weight in both 
adolescents and young adults. In the community sample, maternal weight evidenced one 
of the strongest relationships with body weight in adolescents and young adults.  
Heavier adolescents and young adults were more likely to have heavier mothers. This 
result is consistent with previous research indicating a relationship between the body 
weights of parents and their offspring (Whitaker et al., 2000; Whitaker et al., 1997). 
While mothers of treatment seeking adolescents were heavier than mothers of normal 
weight adolescents, they did not differ from mothers of the overweight community 
sample, indicating that maternal body weight was not associated with treatment seeking 
status in adolescents. There were too few fathers involved in the adolescent studies to 
explore the relationship between adolescent and paternal body weight, however, young 
adult and paternal body weights were not related. These findings demonstrate the 
importance of family involvement, and maternal involvement in particular, in the 
prevention and treatment of overweight and obesity in adolescents. 
 
Family Socioeconomic Status 
Family socioeconomic status was also found to be related to both parent and 
adolescents weight status. In the community sample, adolescent weight was related to 
family income, while parental weight was related to parental employment status with 
higher socioeconomic status associated with lower weight status. Similarly, the 
treatment seeking sample reported lower family income than the normal weight 
adolescents from the community sample. Treatment seeking adolescents were also less 
likely to have married parents and less likely to be living in their original family than 
both normal and overweight adolescents from community sample. These findings are 
consistent with previous research demonstrating a relationship between weight and 
socioeconomic status (Cameron et al., 2003; Lobstein et al., 2004; O'Dea, 2003) and 
previous findings of different relationships between factors of interest and various 
measures of socioeconomic status (Cameron et al., 2003; Crawford et al., 1995). 
Given that these families are at increased risk of experiencing multiple stressors, 
and thus experience more barriers to behaviour change they are least likely to be 
responsive to prevention and intervention efforts (Davis et al., 2000; Department of 
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Health and Ageing, 2004b; Sawyer et al., 2000; Spence, 1998). These findings suggest 
that prevention and intervention efforts may need to specifically target families with 
lower socioeconomic status.  
 
Persistence of Child and Adolescent Overweight and Obesity 
Results of the present study were consistent with previous research 
demonstrating the tracking of overweight and obesity from childhood to adulthood 
(Whitaker et al., 1997). The finding that heavier young adults were more likely to have 
been overweight during earlier periods of their life demonstrates the persistence of child 
and adolescent overweight and obesity into early adulthood. It further suggests that the 
treatment of overweight and obesity in this age group would be an effective approach to 
prevention of adult overweight and obesity. The finding that the strength of the 
relationship between current weight and overweight during childhood and adolescence 
increased with age suggests that adolescent rather than child focused interventions 
might more effectively target those individuals most at risk of adult overweight and 
obesity.  
 
Body Ideals 
Cultural body ideals appeared to be influencing perceived and ideal weights in 
young adults, adolescents and their parents. In the community samples there was a 
tendency for females to perceive themselves as overweight while males were more 
likely to perceive themselves as normal or underweight. Parents were also more likely 
to perceive their daughters as overweight and their sons as normal or underweight. 
Further, when identifying ideal weights, community sample females selected smaller, 
and males larger, ideals than their current weight. Females also indicated that they 
wanted to weigh less than, and males wanted to weigh more, than what they believed 
their doctor would recommend. Both males and females in the treatment seeking sample 
selected smaller body weight and shape ideals. Discrepancies between current and ideal 
weight and shapes were larger in the treatment seeking sample than in either normal or 
overweight adolescents from the community sample. All of these discrepancies are 
consistent with cultural body ideals depicting a slim female body and a muscular male 
body (Halliwell & Harvey, 2006; Thompson & Smolak, 2001b). These findings suggest 
that while health may be a consideration, weight goals may perhaps be motivated by 
factors related to achieving cultural ideals, such as attractiveness, happiness and 
success.  
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Body Dissatisfaction  
Results of two studies also suggest that cultural body ideals may be becoming 
more influential, particularly for males. Both actual weight and perceived weight status 
were associated with weight discontent in young adult females, however, these 
relationships were not evident in young adult males. This finding is consistent with 
previous research demonstrating a ‘normal discontent’ among females (Rodin et al., 
1985; Sarwer & Thompson, 2002). In contrast, relationships between actual and 
perceived weight and weight discontent were evident in both male and female 
adolescents in the community sample. Thus, discontent regarding body weight exists in 
adolescent males but not young adult males.  
The relationship between weight and weight discontent in males has not 
received as much attention in the literature (Halliwell & Harvey, 2006; Ricciardelli et 
al., 2000). While in the past it has appeared that males are less concerned about body 
weight ideals than females, it has been suggested that males have become more aware 
of body weight ideals in recent times (Ricciardelli et al., 2000). The high proportion of 
males enrolled in the intervention study provides further evidence of weight discontent 
in adolescent males. Body weight discontent has been shown to be related to 
psychosocial function and may have an important impact on treatment outcomes 
(Twamley & Davis, 1999; Wadden, Foster et al., 1989). Further research is warranted to 
explore body weight discontent in adolescent males.  
The majority of the treatment seeking adolescents reported being bothered by 
their weight, wanting to weigh something different, and having attempted to lose weight 
in the past. In comparison to both normal and overweight adolescents, treatment seeking 
adolescents reported greater body dissatisfaction, greater impact of weight and greater 
health problems. They were more likely to report that their weight was a problem and 
that they were dissatisfied with and bothered by their weight and that they wanted to 
weigh something different. Treatment seeking adolescents were also more likely to have 
attempted weight loss, were dieting more frequently, and thought about their weight 
more often. Combined these results suggest that treatment seeking adolescents 
experience greater weight dissatisfaction and negative impacts of weight on their quality 
of life. These results are consistent with previous research demonstrating the impact of 
weight on quality of life in overweight and obese individuals (Coakley et al., 1998; Fine 
et al., 1999; Kolotkin et al., 2002; Kolotkin et al., 1995; Seidell & Tijhuis, 2002; 
Wadden et al., 2002; Zeller & Modi, 2006). These powerful motivators for treatment 
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(Cooper et al., 2003) should be addressed in interventions targeting weight management 
in overweight and obese adolescents.  
 
Psychopathology 
In the community samples of young adults, adolescents and parents, actual 
weight was not associated with psychopathology namely depression, anxiety and stress, 
or psychosocial measures including self-esteem, health related locus of control and 
general social support. Treatment seeking adolescents did not differ from normal or 
overweight adolescents from the community sample in terms of psychopathology. 
While some studies have failed to find a relationship between weight and 
psychopathology in community samples, research suggests that overweight and obese 
treatment seekers do demonstrate greater levels of psychopathology (Friedman & 
Brownell, 1995; Wadden & Stunkard, 1985; Wadden et al., 2002). Results of the 
current study may be the result of different interpretations and approaches to 
measurement of psychopathology, or the use of different treatment seeking samples. 
Psychopathology is more likely to be detected in obese individuals when assessment is 
conducted using clinical interviews rather than self-report inventories (Carpenter et al., 
2000). Previous research has also indicated that adolescents and parents who are 
recruited rather than clinically referred tend to have less severe psychopathology and 
fewer comorbidities (Kazdin, 2003). 
Given that treatment seeking adolescents did not have elevated levels of 
psychopathology, the finding that treatment did not impact on adolescent depression, 
anxiety, or stress is to be expected. Importantly, treatment did not result in an increase 
in psychopathology in adolescents. While previous studies have indicated that dramatic 
weight loss in normal weight individuals, and inpatient treatment for individuals with a 
psychiatric disorder and obesity, are associated with increased psychopathology. They 
do not support the claim that weight loss attempts by overweight or obese individuals 
lead to increased psychopathology. The current findings are consistent with previous 
findings indicating that  multi-component weight loss interventions incorporating 
behavioural modification, moderate caloric restriction, and therapeutic or peer support, 
typically demonstrate modest improvements in mood and do not lead to increased 
depression or anxiety in overweight and obese volunteers, without pre-existing 
psychopathology (National Task Force on the Prevention and Treatment of Obesity, 
2000).  
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While adolescent psychopathology was not significantly influenced by treatment 
participation, 11% of the treatment sample was referred to specialist services for 
assistance in the management of anxiety or depression. This figure is considerably 
higher than the 3.6% of Australian adolescents identified as having clinical levels of 
anxiety and depression (Sawyer et al., 2000), but is consistent with reports that 
approximately 10% of obese treatment seeking adults have clinically significant 
depression (Wadden et al., 2002). This outcome highlights the importance of 
assessment and detection of psychopathology in adolescents participating in weight loss 
interventions. Results also suggest that professionals working in the area need to be 
adequately trained to identify psychopathology and refer adolescents to appropriate 
services for assessment and treatment. Future research is needed to determine the 
optimum combination of interventions for adolescents requiring weight loss and 
psychological intervention. It may be that psychopathology needs to be addressed prior 
to weight loss intervention, or that the two can be addressed separately but concurrently, 
or that a combined weight loss and psychopathology intervention is most effective.  
In contrast to the finding that overweight and obese adolescents did not reported 
elevated psychopathology, young adults who were overweight during childhood 
reported greater psychopathology as young adults. The presence of overweight in 
adolescence was also associated with current weight discontent in young adult females, 
and dieting behaviours in both males and females. Combined these findings suggests 
that excess weight in adolescence may have longer term rather than immediate effects 
on psychopathology. These results are consistent with those of previous research 
indicating that overweight in childhood has long-term effects on psychosocial 
functioning (French et al., 1995; Rosen, 2002). Longitudinal research is required to 
explore this finding.  Findings suggest that psychopathology may be associated with 
weight perceptions rather than actual weight in adolescents and young adults.  
In the community sample parental psychopathology was related to parent’s 
perceptions of their adolescent’s body weight but not to their adolescent’s actual body 
weight. The relationships between parental psychopathology and perceived rather than 
actual adolescent weight may be explained by the negative attributes associated with 
overweight and obesity. It may be that parental psychopathology increases the 
likelihood that they will perceive their adolescents, particularly their female adolescent, 
as more overweight. Previous research indicates that parental psychopathology 
influences the attributions they make about their children (Smith Slep & O'Leary, 
1998). Parents of treatment seeking adolescents report greater levels of 
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psychopathology than parents of normal weight adolescents. Parental psychopathology 
was not addressed in treatment and no improvements were evident following the 
intervention. The relationship between parental psychopathology and adolescent excess 
weight and/or treatment seeking warrants further research (Decaluwe et al., 2006). The 
effectiveness of adolescent weight management intervention may be improved if 
parental psychopathology is targeted in treatment. 
 
Dieting and Disordered Eating 
While actual weight was associated with dieting in young adults, weight 
perception was related to dieting in adolescents. These findings are consistent with 
previous research demonstrating high levels of dieting in adolescents regardless of 
actual weight status (Neumark-Sztainer & Hannan, 2000). Treatment seeking 
adolescents did not differ from community samples of normal weight or overweight 
adolescents in terms of dieting behaviours. Further, treatment seeking adolescents did 
not increase their dieting behaviour relative to the control group. The failure to detect 
differences between the treatment and control conditions is likely to be the result of 
weight loss attempts of those in the control condition. Results suggest that while dieting 
may be an adaptive response to overweight in young adults, in adolescents dieting may 
be an indicator of disordered eating and psychopathology (Twamley & Davis, 1999; 
Wadden, Foster et al., 1989). Further, results indicate that independently initiated 
dieting behaviours are not effective weight loss strategies for adolescents. 
While budget limitations prevented its measurement in the community sample, 
disordered eating was measured in the treatment seeking sample. The majority of 
measures of disordered eating were not changed as a result of treatment. Female 
adolescents did, however, report improvements in binge eating symptoms following 
treatment. These findings indicate that participation in a weight loss intervention did not 
increase disordered eating in overweight and obese adolescents. These results are 
consistent with adult research indicating that comprehensive multifaceted weight loss 
interventions do not lead to increases in disordered eating, and may in fact reduce eating 
psychopathology  (National Task Force on the Prevention and Treatment of Obesity, 
2000). This finding has important implications for health promotion as many parents in 
the current program reported that fears of causing disordered eating had prevented, or 
delayed them seeking weight loss intervention for their adolescent. 
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Family Functioning 
One exception to the general findings that weight was unrelated to psychosocial 
functioning was the relationship between parent-adolescent communication and parent 
and adolescent weight status. In the community sample parent and adolescent reports of 
problematic parent-adolescent communication were related to both actual and perceived 
adolescent weight. Results suggest that more problematic communication was evident 
in adolescents with lower body weights. Parents of treatment seeking adolescents 
reported more problems with parent-adolescent communication than parents of 
overweight adolescents in the community sample. These results were unexpected and 
warrant further investigation.  
While adolescents did not report changes in family communication following 
treatment, parents in the treatment condition reported greater parent adolescent problem 
communication than parents in the control condition. An increase in problem 
communication may be expected as parents and adolescents negotiate the individual and 
family changes required to improve eating and physical activity habits. These findings 
highlight the importance of including parents in the treatment of adolescent overweight 
and obesity. Given the importance of parents in supporting adolescent behaviour change 
(Dishion & Andrews, 1995; Dishion & McMahon, 1998; Sanders, 1998, 1999), 
adolescent weight loss treatments may be improved by the inclusion of strategies to 
improve parent-adolescent communication.  
The importance of families in the treatment of adolescent overweight and 
obesity was further highlighted by the finding that treatment seeking adolescents 
reported higher levels of support for healthy eating and physical activity from their 
family. These results indicate that families, rather than friends, may be most influential 
when it comes to healthy eating and physical activity. These results are consistent with 
previous research demonstrating the importance of parental involvement in the 
treatment of adolescent overweight and obesity (Brownell et al., 1983; Epstein, 1996).  
While perceived social support from friends did no change, treatment seeking 
adolescents reported greater perceived social support from their family following 
intervention. Parents also reported improvements in family support for healthy eating 
and exercise. Thus, while parents perceived improvements in family support for healthy 
eating and physical activity, adolescents perceived improvements in general social 
support from their family. These findings provide strong support for the inclusion of 
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parents, and the consideration of family relationships in adolescents overweight and 
obesity interventions.  
 
Methodological Considerations 
 Several methodological issues need to be considered in interpreting the results of 
this research program.  
 
Sampling Bias 
Generalisation of the findings of the current studies may be limited by sampling 
biases in each of the studies. The young adult study was conducted using a convenience 
sample of university students undertaking a first year psychology subject. Results 
obtained from this predominantly female, well educated, urban dwelling, university 
attending, psychologically aware sample may not generalise to the general population. 
The adolescents and parents community sample were a non random sample of parents 
and adolescents approached by university psychology students and agreeing to 
participate. Those adolescents approached by students, given parental permission, and 
consenting to participate in this study are likely to differ from the general population of 
adolescents. The lower than expected rates of overweight and obesity in both 
community samples suggests that sampling bias did occur. Consequently, findings from 
these studies may not generalise to the wider population of young adults, adolescents 
and their parents.  
Similarly, it is likely that adolescent participants involved in the current study 
differed from those seeking treatment in medical or community settings. The treatment 
seeking sample was recruited via information in newsletters and the media. 
Participating families self-referred into a free university based treatment program with a 
strong research focus. There are very few free services available to treatment seeking 
adolescents and it may be that families who could not afford other more costly 
interventions were more likely to participate in this study. Similarly, the research focus 
of the current study may have attracted families with an interest in research, or those 
seeking a novel approach. Previous research has indicated that adolescents and parents 
who are recruited rather than clinically referred tend to have less severe 
psychopathology and fewer comorbidities (Kazdin, 2003). Consequently, findings of 
the present study may not generalise to adolescents seeking treatment in medical or 
community settings 
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Non Completers 
A significant number of participants in both the control and intervention groups 
did not return for their second or subsequent assessments. It is likely that the non 
completers differed from the completers in important ways and consequently the 
obtained results may not be representative of those that would have been obtained had 
the entire sample completed all assessments. While it was not considered feasible within 
the current study, intention to treat analysis is planned to explore this possibility.   
 
Self-Report Bias 
The reliance on self-report data in the current research program may have 
resulted in self-report biases. Different results might have been obtained if clinical 
interviews had been used in the current study. Previous research has indicated that 
psychopathology is more likely to be detected in obese individuals when assessment is 
conducted using clinical interviews rather than self-report inventories (Carpenter et al., 
2000). Results of the current study can be used to identify variables of interest to be 
explored in more depth in future research. 
The lower than expected rates of overweight and obesity suggests that 
adolescents and parents were underreporting their weight, and/or over-reporting their 
height as has been found in previous studies. While previous research has established 
the adequacy of self-report height and weight information in population studies 
(Goodman et al., 2000; Nieto-Garcia et al., 1990), there is a tendency for individuals, 
particularly overweight individuals, to overestimate their height and underestimate their 
weight (Flood et al., 2000; Wang et al., 2002).  
 
Evaluator Bias 
Resource limitations in the current study required the researcher to deliver all 
intervention sessions. To minimise bias the researcher was not involved in conducting 
or scoring physical, behavioural or psychosocial assessments. However, the researcher’s 
double role as clinician and evaluator may have resulted in an evaluator bias. Future 
evaluations of this treatment program should use an independent researcher team to 
evaluate treatment efficacy.   
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Measurement of Energy Expenditure, Energy Intake and Fitness 
The use of indirect self-report measures of physical activity and energy intake 
was also problematic. Parents and adolescents reported difficulty completing the eating 
and activity diaries and results suggest errors in self-monitoring impacting on the 
usefulness of eating and activity self-report data obtained from overweight and obese 
adolescents. Future studies should consider other strategies, such as provision of more 
detailed directions and regular reminder phone calls during the monitoring period, to 
improve participant compliance and the accuracy of monitoring data. More 
technologically advanced monitoring techniques, such as global positioning systems, 
digital photography, mobile phones and the internet could also reduce the demands on 
participants and increase the compliance with, and accuracy of, self-monitoring data. 
Results also suggest that standard measures of cardiovascular fitness may not be 
appropriate for overweight and obese adolescents. Many participants were reluctant to 
complete the MSST and reported negative experiences associated with the use of the 
MSST at school. This may have impacted on the motivation of participants to exert 
maximal effort. Similarly, the exercise physiologist conducting the laboratory-based 
cycle ergometer test noted that participants typically stopped due to discomfort rather 
than as a result of reaching their maximum oxygen uptake. This is consistent with 
previous research indicating that overweight and obese adolescents rarely reach their 
maximal heart rate in assessments or achieve optimal heart rates during prescribed 
exercise (Gutin et al., 2002; Lazzer et al., 2005). Thus, motivation and comfort may 
have influenced the accuracy and validity of fitness assessments. Further research is 
required to develop fitness measures more appropriate for this sample.  
 
Missing Data 
The reliance on self-report measures and the large number of measures 
administered to participants may also account for missing data in the current research 
program. While missing data appeared to be random it may have had a systematic effect 
on results. The findings of the current study can be used to reduce the number of 
measures and the demand on participants in future research.   
 
Statistical Power 
The larger than expected drop out rate, combined with the incomplete self-report 
and self-monitoring data, reduced the sample size and statistical power of the treatment 
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study. While differences in the primary outcome, body composition, were detected, the 
study was likely underpowered to detect differences in other outcome measures. The 
lack of research in this area, the failure to report effect sizes, and the huge variation in 
the methodologies of studies in this area made calculation of required sample size 
difficult. The results of the present study can be used to assist power calculations in 
future research.  
 
Lack of Adolescent and Obesity Specific Measures 
The choice of measures may also have influenced study outcomes as few 
obesity- and/or adolescent- specific measure were available for use in the current study. 
The use of a series of single items to measure weight dissatisfaction and discontent 
limited measurement validity and limited the complexity of analysis. More 
comprehensive, validated measures of these factors should be used as they become 
available. General measures of psychopathology, for example self-esteem and health 
locus of control, were typically used rather than measures developed specifically for 
obesity. Additionally, as there were few adolescent specific measures available at the 
time of the study, many of the measures used in the present study were designed for 
adult samples. While the measures used in the current study were the best available to 
the researchers at the time the research was conducted, and were deemed appropriate for 
use in the current study, measures designed specifically for overweight and obese, and 
adolescent samples, may have been more appropriate. Such measures have become 
increasingly available (e.g., Johnson et al., 1999) and should be used in future research.  
Longitudinal studies exploring the associations identified in the current study would 
allow for a better understanding of the causal direction of these relationships. 
 
No Control Group During Maintenance Period 
The RMIT University Human Research Ethics Committee required that 
participants randomly allocated to the control condition be offered treatment after a six 
month waiting period as it was deemed unethical to deny treatment for a longer period. 
This prevented comparisons between the treatment and control conditions in the longer 
term. Measurement of long-term outcomes of overweight and obesity treatment 
programs is essential as maintenance of treatment effects is generally poor. Future 
research must consider alternative techniques to allow for evaluation of the long-term 
effects of adolescent weight loss interventions.  
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Individual Response to Treatment 
Considerable variation in individual treatment response was evident in the 
treatment study, however, results are reported for the treatment and control groups as a 
whole and individual variation within participants was not explored. Identification and 
comparison of successful and unsuccessful participants will provide important 
information about those most likely to succeed in treatment. Similarly, comparison of 
pre treatment data obtained from completers and drop-outs is planned to allow for 
exploration of important differences between these groups and identification of 
predictors of treatment completion. Further analysis of individual variations in 
secondary outcomes such as eating and physical activity habits, psychopathology, and 
treatment components may also allow for tailoring of treatment to individual needs. 
These analyses are planned, however, they were not considered feasible within the 
scope of the current thesis.  
 
Clinical Significance 
Similarly, this study focused on the statistical significance, rather than the 
clinical significance, of change. Clinical significance provides a measure of the 
importance of change. Typically an intervention is considered to have clinical 
significance when participants make improvements that return them to the non-clinical 
or normal range. However, in the evaluation of weight loss interventions it is recognised 
that a return to the healthy weight range is unachievable for most participants. Instead, 
for adults, a weight loss of 5-10% is considered clinically significant as this degree of 
weight loss is achievable and has been shown to result in improvements in many of the 
physiological consequences of obesity such as cardiovascular disease and diabetes risk 
factors (Blackburn, 2002; Gregg & Williamson, 2002. The degree of weight loss 
required for clinically significant improvements in psychosocial functioning is not 
known.  
It is difficult to measure clinical significance in adolescent weight loss 
interventions. Given the growth that occurs throughout adolescents, weight alone is not 
a good measure of the degree of change. Body composition provides a more accurate 
measure of improvement in adolescents, however there are no guidelines regarding the 
minimal level of improvement in body composition required for improved physiological 
outcomes (National Health and Medical Research Council, 2003b). Similarly, as many 
of the consequences of excess weight during adolescence are not immediately evident it 
is difficult to determine the degree of body composition improvement required to 
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promote clinically significant changes in these outcomes. Further research is required to 
determine the optimal measure of clinical significance and the degree of change 
required for the results of overweight and obesity interventions in adolescents to be 
considered clinically significant.  
 
Implications for Clinical Practice  
The findings of the present study have a number of potential implications for obesity 
prevention and treatment.  
 
Weight Knowledge and Perceptions 
The failure of a large proportion of young adults, adolescents, and their parents 
to report height and weight details demonstrates a need for the provision of this 
information. Without this information it is not possible for young adults, adolescents 
and their parents to accurately determine whether the adolescent/young adult’s body 
weight is outside the healthy range. The finding that response rates to height and weight 
questions were lower in the treatment seeking sample demonstrates that those most at 
risk of overweight and obesity are least likely to know this information. These findings 
highlight the need to make this information systematically available. Perhaps height and 
weight measurement could be included as standard procedures in visits to health 
professionals, or accurate height and weight measurement devices could be made more 
freely available to the community.  
Results also suggest a need for community education regarding weight 
classification. The failure of young adults, and both parents and adolescents to correctly 
classify adolescent and young adult weight status, even when they are aware of height 
and weight information, suggests that overweight and obesity have become normalised. 
If the degree of overweight is underestimated, young adults, adolescents and their 
parents are less likely to respond to health promoting messages and are unlikely to seek 
treatment (Becker & Rosenstock, 1984). Consequently, overweight and obesity is likely 
to be more severe before treatment is sought, thus reducing the potential effectiveness of 
intervention (Byrne et al., 2003) and increasing the risk of physical and psychosocial 
comorbidities (Field et al., 2002; Wadden et al., 2002).  The trend could be addressed 
through community education and the provision of accurate height, weight and weight 
classification information.  
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Australian Guidelines and Recommendations 
 Findings of the present research program demonstrate the limitations of 
currently available guidelines and recommendations relevant to the treatment of obesity 
to the treatment of overweight and obesity in adolescents. Firstly, the inconsistencies 
between BMI cut-offs (Cole et al., 2000) and percentiles (Centres for Disease Control, 
2002) pose a problem for the application of research findings to clinical practice and 
demonstrate a need for a common set of guidelines for research and treatment. Given 
the relationship between body composition, fat distribution and fitness and health 
outcomes, there is also a need for guidelines and criteria regarding the optimal fitness, 
waist circumference and body composition ranges for adolescents.  
 The failure of the majority of overweight and obese adolescents to meet physical 
activity recommendations and achieve minimal levels of cardiovascular fitness suggests 
that both prevention and intervention programs need to target these areas. The recently 
released nationally recognised recommendations for physical activity may be a useful 
guide for these interventions. However, further research is required to determine the 
appropriateness of these recommendations for weight loss as opposed to general health 
and well-being.    
 
Offering Treatment to Overweight and Obese Adolescents 
Results of the current study provide justification for the treatment of overweight 
and obesity in adolescents. The finding that heavier young adults were more likely to 
have been overweight during earlier periods of their life demonstrates the persistence of 
child and adolescent overweight and obesity into early adulthood. Further, the finding 
that the strength of the relationship between current weight and overweight during 
childhood and adolescence increased with age suggests that adolescent rather than child 
focused interventions might more effectively target those individuals most at risk of 
adult overweight and obesity. These results suggest that the treatment of overweight and 
obesity in adolescents would be an effective approach to the prevention of adult 
overweight and obesity.  
Targeting adolescents who are in the early stage of overweight and obesity is 
likely to improve the effectiveness of prevention and treatment efforts. However, results 
of the current research indicate that treatment is unlikely to be sought until the 
adolescent is obese. This suggests that excess weight is not identified, and/or does not 
have immediate negative consequences until adolescents are obese. Anecdotal evidence 
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also suggests that parental concerns about the potential for weight loss intervention to 
promote disordered eating and psychopathology in their adolescents prevents or delays 
treatment seeking.  
Thus, while indicated prevention programs may aim to target overweight 
adolescents with the aim of preventing obesity, these individuals are unlikely to seek 
intervention. These barriers to treatment will need to be identified and addressed if 
future prevention and intervention efforts are to target overweight, not just obese 
adolescents. The current study demonstrated higher levels of body dissatisfaction in 
overweight and obese adolescents. Additionally, results suggested that body ideals were 
influenced by factors other than health. These and other results of the present study may 
be helpful in increasing motivation and addressing some of the barriers to treatment of 
overweight and obesity in adolescents.  
 
Approach to the Treatment of Overweight and Obesity in Adolescents 
Few studies have explored the treatment of overweight and obesity in 
adolescents. Recently, published studies have used surgical or pharmacological 
interventions or more restrictive medical and nutritional regimes to treat adolescent 
overweight and obesity. While effective in the short-term the restrictive approaches 
typically result in poor maintenance of weight loss and are associated with a range of 
physical health complications.   
Results of the present study provide support for the multifaceted efficacy of 
CBT in the treatment of overweight and obesity in adolescents. These findings 
demonstrate the potential of less restrictive weight loss interventions for this population. 
Maintenance of treatment effects provides support for the long-term efficacy of this 
approach. Additionally, results indicating that participation in this weight loss 
intervention did not result in an increase in either general or eating and weight specific 
psychopathology demonstrates the absence of negative side effects when these less 
restrictive approaches are used.  
While in the present study CBT was delivered by a psychologist, previous 
research has indicated that other health professionals, such as nurses and diabetes 
educators, can be trained to deliver CBT effectively (Whittemore, Melkus, Sullivan, & 
Grey, 2004). These findings suggest that other health professionals could be trained to 
deliver a CBT based weight loss intervention for adolescents. The less restrictive nature 
of this approach, the absence of negative side effects, and the potential for this 
intervention to be delivered by a range of health professionals, makes this approach 
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suitable for delivery in a range of community settings. Community based interventions 
have the benefits of being more accessible to adolescents and their families, and 
promoting behaviour change within the natural environment, thus improving the 
generalisation of intervention.  
The higher than expected drop-out rate in the current study demonstrates a need 
to consider strategies for improving treatment engagement and completion when 
working with overweight and obese adolescents. Completion rates may be improved by 
reducing the length of treatment, tailoring intervention to the needs of the individual, 
arranging intervention around existing commitments, and linking the timing of 
interventions to existing structures such as school terms.  
While previous research has explored the optimal approach to parental 
involvement in group based adolescent weight loss interventions, little research is 
available to guide the involvement of parents when intervention is delivered 
individually to families. Findings of the present study suggest that treatment can be 
effective when parents attend sessions with their adolescent. While further research is 
required to determine the optimal approach to involving families, the associations 
between family factors and adolescent body weight, treatment seeking status, and 
treatment effects highlight the importance of the role of the family in the treatment of 
adolescent obesity.  
The importance of self-monitoring in promoting and maintaining dietary and 
physical activity changes and weight loss has been demonstrated in previous research. 
In the present study, however, many adolescents and their parents reported that self-
monitoring was a barrier to treatment. These results suggest that novel approaches to 
self-monitoring may be required to meet the needs of this population. Pedometers and 
global positioning devices have been suggested as effective ways of monitoring 
physical activity. Digital photography may offer a useful alternative to writing down 
eating habits. Clinicians working with adolescents should explore the use of these 
approaches. 
 
Addressing Psychopathology in the Treatment of Overweight and Obese Adolescents 
The finding that psychopathology was not associated with weight or treatment 
seeking status, suggests that interventions targeting overweight and obesity in 
adolescents do not need to incorporate components targeting psychopathology. Weight 
and treatment seeking status were, however, associated with weight specific discontent 
and dissatisfaction, and overweight during childhood and adolescence was associated 
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with psychopathology in early adulthood. These findings suggest the need for 
intervention components targeting the treatment of weight specific discontent and the 
prevention of psychopathology in overweight and obese adolescents.  Additionally, 
parents of treatment seeking adolescents reported higher levels of psychological distress 
suggesting that parental psychopathology may need to be addressed in adolescent 
overweight and obesity interventions. 
A significant proportion of the current sample was referred for treatment of 
psychopathology highlighting the importance of assessment and detection of 
psychopathology in adolescents participating in weight loss interventions. Treatment 
seeking adolescents demonstrating psychopathology may need treatment for their 
psychopathology prior to weight loss intervention. Conversely, treatment may be 
effective if the two can be addressed separately but concurrently, or if a combined 
weight loss and psychopathology intervention is implemented. While further research is 
needed to determine the optimum combination of interventions, results of the present 
study highlight the need to identify and respond to psychopathology in overweight and 
obese adolescents seeking treatment.  
 
Conclusions 
The current research program demonstrates the effectiveness of CBT in the 
treatment of overweight and obese adolescents. MI did not improve the efficacy of 
CBT. Adolescents completing the twelve session CBT program demonstrated 
maintained improvement in body composition and anthropometric measures and 
reductions in sedentary behaviour and fat intake. Few overweight and obese treatment 
seeking adolescents met recommendations for physical activity or cardiovascular fitness 
and treatment did not result in improvements in these areas.  
Treatment seeking adolescents did not report greater psychopathology than 
community adolescents, and body weight was not associated with psychopathology in 
community samples of adolescents and young adults. Body weight and treatment 
seeking were, however, associated with body discontent and dissatisfaction. In the 
community sample heavier participants did, however, report greater body dissatisfaction 
and weight specific discontent. Similarly, treatment seeking adolescents reported greater 
body discontent and dissatisfaction than normal and overweight adolescents from the 
community samples. In contrast, excess weight in childhood and adolescents was 
associated with greater psychopathology in young adults. These results suggest that the 
impact of excess weight in adolescence on psychosocial functioning is limited to body 
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discontent and dissatisfaction in adolescence but is associated with increased 
psychopathology in early adulthood. 
Results also highlighted the importance of parents and family in the treatment of 
overweight and obesity in adolescents. Parents of treatment seeking adolescents 
reported more problems with parent-adolescent communication than parents of 
overweight adolescents in the community sample. These parents also reported increased 
parent adolescent problem communication following treatment. These findings provide 
strong support for the inclusion of parents in adolescent overweight and obesity 
interventions. 
A surprisingly large number of participants, from both community and treatment 
seeking samples, did not report their height and weight.  Without this information it is 
not possible for adolescents and their parents to accurately determine whether the 
adolescent’s body weight is outside the healthy range. Even with height and weight 
information, many adolescents and their parents underestimated the adolescent’s weight 
status. This suggests that excess weight has become ‘normalised’ with the increasing 
prevalence of overweight and obesity.  
Findings also highlighted a number of concerns with current BMI based weight 
classification systems. First, current Australian recommendations for research and 
clinical practice do not consistently classify adolescents. Second, weight classification 
based on BMI appears to be a poor indicator of percent body fat, particularly in males. 
These limitations associated with BMI based weight classification highlight the need for 
recommendations for healthy waist circumference and percent fat ranges in adolescents. 
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APPENDIX A 
Summary Table of Adolescent Overweight and Obesity Treatment Studies 
 
All available studies exploring the treatment of overweight and obesity in adolescents 
aged 12 to 18 years were reviewed. Details of sample characteristics, inclusion and exclusion 
criteria, intervention, measures, outcomes, attendance, drop out rates, and follow-up are 
summarised in the table below. If this information is not included in the table it was not 
provided in the article. Numerous articles provided raw data for all participants, when possible 
this data was used to calculate descriptive statistics included in the table. While the limitations 
of these studies are well recognised, they are the basis for current clinical practice and future 
research. 
Given the limited number of adolescent treatment studies, the following table includes 
all available studies of adolescent obesity interventions, regardless of the study design or 
intervention approach and despite any methodological limitations. Studies that included both 
children and adolescents were included if the age range was predominantly in the 12 to 18 year 
range. For example, studies of 10 to 12 year olds were not included, but those of 10 to 17 year 
olds were.   
 
Abbreviations used in the table include; female (F), male (M), percent overweight (% o/w), 
parent (P), adolescent (A), percent body fat (%fat), weight loss (w/l), physical activity (PA), 
follow-up (F/U), month(s) (mth(s)), week(s) (wk(s)), year(s) (yr(s)), hour(s) (hr(s)). 
 
Author (year)  Participants & Interventions Measures & Outcomes 
Stanley, E. J., 
Glaser, H. H., 
Levin, D. G., 
Adams, P. A., 
& Coley, I. L. 
(1970). 
Sample Characteristics: 
• 11 (5 M, 6 F) 
• 11.8-15.9 yrs (M = 13.8yrs) 
• 66 – 120kg (M = 87kg) 
• 27.6-41.5kg/m² (M = 32.4kg/m²) 
• >95% weight for age  
• 49 – 138% o/w (M = 79%) 
 
Inclusion Criteria: 
• Physician referral 
 
Exclusion Criteria: 
• Previous treatment failure  
 
Intervention: 
Inpatient (6 wks) 
• Diet (1200 cal), dietary education, 
exercise & activity, recreation, 
individual & group counseling for 
P & A 
• Individual sessions P weekly,   A 
½ hr/wk - 1½ hr/day 
•  Group sessions for P & A 2/wk 
 
Outpatient (13 mths) 
• P & A groups; monthly for 7 
mths, bimonthly for 5 mths 
 
Measures:  
• Psychological tests & interview 
• Social work interviews 
• Bloods & urine 
 
Outcome:  
Inpatient (6 wks) 
• 3.6 to 10.9kg (M = 7.6kg) 
Outpatient (15 mths) 
• -30kg to +22.3kg (M= +.57kg) 
• .6kg/m² 
• P report improved psychosocial & 
school behaviour in A losing or 
maintaining 
 
Attendance: 
•  100% during inpatient 
• 36% by end of outpatient 
 
Predictors: 
• F better academic achievement 
• More negative self perceptions 
initially & greater improvements 
in self perception 
• Improved intellectual maturity 
 
Drop Out:  
• Not reported 
 
Follow-up: 
• Not reported 
Gross, I., 
Wheeler, M., 
Sample Characteristics: 
• 11 black F 
Measures:  
• % o/w 
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& Hess, K. 
(1976). 
 
• 13.4-17.1 yrs (M = 14.87yrs) 
• 61.8 – 110kg (M = 81.5kg) 
• 23.4-40.4kg/m² (M = 29.9kg/m²) 
• 13 - 75% o/w (M = 39.3%) 
 Inclusion Criteria: 
• Physician referral 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• Three stages; initial screening & 
recording explanation, 10 weekly 
1.5 hr group sessions, 12 wk 
follow-up 
• Each session, weigh in, discuss 
recording, social reinforcement, 
discussed 2 behavioural 
techniques, talked about eating 
patterns & food choices, 
discussed biopsychosocial aspects 
of obesity. 
• Final session, dinner at a 
restaurant 
• Questionnaires, 5th sessions – self 
control strategies, 9th session – 
perceived value of self control 
 
 
Outcome: (15 wks)  
• Weight change ranged from -10.9 
to +1.8kg (M = -2.89kg)  
• % o/w change from -32 to +10% 
(M = -4.7% 
 
Attendance: 
• No relationship between weight 
loss & attendance  
 
Predictors: 
• Successful weight loss in more 
academically successful 
• Reported family support related to 
weight loss 
• No relationship between family 
weight status & weight loss 
• Those fat since infancy less likely 
to lose weight 
 
Drop Out:  
• 9% drop out 
 
Follow-Up: (27 wks) 
• Weight change ranged from -18.2 
to +3.6kg (M = -4.76kg)  
• % o/w change from -53 to +28% 
(M = -7.4%)  
 
Weiss, A. R. 
(1977).  
 
 
Sample Characteristics: 
• 46 (11 M & 35 F) 
• 9.5 - 18 yrs 
• 42.3 - 114.1kg (M = 70kg) 
• 28.4kg/m² 
• 1 – 104% o/w (M = 42.6%) 
 
Inclusion Criteria: 
• Referred to hospital based A 
obesity clinic 
 
Exclusion Criteria: 
• No exclusion 
 
Intervention: 
• Matched age, weight, % o/w & 
gender,  randomly allocated to 
condition 
• Individual treatment 
• 12 wk period 
• Control (C), diet no reward 
(DNR), diet reward (DR), 
Measures:  
• Weight 
• % o/w 
 
Outcome: (12 wks) 
• C gained weight (M =1.9kg), % 
o/w, (M = 1%) & BMI (M = 
0.2kg/m²) 
• Other behaviourally based groups 
reduced weight, % o/w & BMI; 
DR (-1.22kg, -5.2%, -0.67kg/m²), 
SC (-0.86kg, -5.5%, -0.5kg/m²), 
SCDR (-1.31kg, -5.5, -0.9kg/m²), 
DNR (-.31kg, -3.2%, -.29kg/m² 
not significant). 
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
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stimulus control (no diet) (SC), 
stimulus control diet reward 
(SCDR) 
 
 
• First session 45 mins, others 10 to 
15 mins 
• Responsibility with A, P refrain 
from interfering 
Drop Out:  
• 25% 
 
 
 
Follow-Up: (51 wks) 
• C (10.09kg, 7.4%, 1.7kg/m²) & 
(DNR 4kg, 2.8%, -.74kg/m²) 
gained weight & % o/w  
• DR (2.3kg, -.01%, 0.2kg/m²) 
returned to baseline  
• Stimulus control groups lost 
weight, SC; (-1kg, -10.5%, -
1.3kg/m²), SCDR; (-0.6kg, -9%, -
0.73kg/m²) 
 
Geller, S. E. 
(1978).  
 
Sample Characteristics: 
• 2 A M 
• S1; 13 yr old, 98kg, 74% o/w, 
increasing 0.86kg/mth 
• S2; 14 yrs old, 90.1kg, 85% o/w, 
increasing 0.72kg/mth 
 
Inclusion Criteria: 
• Referred by school nurse & 
school psychologist 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• 16 weekly sessions, 15 mins each 
• Self-monitoring of weight, 
exercise, nutrition counseling, 
programmed behavioural 
management, stimulus control, 
token & social reinforcement. 
 
Measures:  
• Weight gain 
 
Outcome:  
• Slowed the rate of weight gain, 
0.18kg/mth 
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
 
Drop Out:  
• None 
 
Follow-Up: (12 wks) 
• Return to pre-treatment patterns 
of weight gain 
Zakus, G. E., 
Chin, M. L., 
Keown, M., 
Herbert, F., & 
Held, M. 
(1979).  
Sample Characteristics: 
• 10 A 
• 15 to 18 yrs 
• 84.5-120.5kg (M = 106kg); BMI 
35.2 – 42.9kg/m² (M =4.02kg/m²) 
, 88.1% o/w (National Academy 
of Science) 
• Emotional problems 
 
Inclusion Criteria: 
• A clinic clients interested in 
weight loss 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• Social worker & nutritionist 
Measures:  
• Rotter Internal & External 
Control Scale (I-E) 
• Weights recorded & graphed 
• Food intake diary 
 
Outcome:  
• Net weight loss during treatment 
(0.95kg) 
• Consistent gains over wait list 
(6.1kg) 
 
Attendance: 
• Irregular 
 
Predictors: 
• Attendees higher internal locus of 
control 
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• 1.5 hr sessions, 25 wks. 
• Awareness of eating habits, 
antecedents & consequences, use 
of cues & rewards, contracts 
 
• Weight reduction diets 
• Significant others group (P, 
sibling, friends) – understanding 
eating behaviour, behavioural  
 
• Most successful no sig. other 
 
Drop Out:  
• 50% (gained 3.68kg) 
 
Follow-up: 
• Not reported 
Coates, T. J., 
& Thoresen, 
C. E. (1981).  
 
 
Sample Characteristics: 
• Recruited through advertisements, 
random assignment to treatment 
• S1 16 yrs, 130kg, 47.0kg/m², 
weight 128.4% above average 
• S2 16 yrs, 88.2kg, 35.5kg/m², 
weight 71.4% above average 
• S3 15yrs, 97.7kg, 34.77kg/m², 
weight 72.9% above average 
• All had stable weight prior to 
treatment 
 
Inclusion Criteria: 
• Chose 3 heaviest subjects 
 
Exclusion Criteria: 
• Physical conditions that may 
complicate treatment 
 
Intervention: 
• S2 lagged 1 wk behind S1, S3 
placebo 
• 10 wk treatment program, 2/wk, 1 
hr 
• Lectures, modeling & guided 
practice 
• Behavioural strategies; self-
monitoring, stimulus control, 
contracting, eating habits, 
cognitive & problem solving. 
Nutritional information & 
exercise program.  
• Family sessions; shopping, food 
storage, meals & eating patterns. 
• S3 saw clinician at same time 
intervals, non specific discussion 
of weight, nutrition, social & 
personal implications.  
 
Measures:  
• Change in eating behaviour & 
home environment measured by 
self-report & observations 
• Body weight weekly, daily energy 
diet 
 
Outcome:  
• S1 lost 9kg, 16.9% o/w; modified 
home environment, food portions, 
& exercise 
• S2 lost 5.3kg, 10.6% o/w; changed 
eating behaviour & food service 
• S3 gained 2.27kg; some positive 
behaviour changes, purchase of 
less energy dense foods, 
frequency of eating 
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
 
Drop Out:  
• No 
 
Follow-up: 
• Not reported 
 
Coates, T. J., 
Killen, J. D., 
& Slinkard, L. 
A. (1982).  
 
 
 
Sample Characteristics: 
• 31 A (11 M, 20 F) 
• 13 to 17 yrs (M = 15.6 yrs) 
 
Inclusion Criteria: 
• Recruited through professionals & 
advertisement 
Measures:  
• Weighed each wk day morning 
• Fasting bloods at pre, post & 
follow-up 
• Dietary questionnaire 
• Physical activity 
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• >10% above average weight for 
height (USDHEW) 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• Matched pairs allocated to P or no 
P participation 
• Deposit; $35 non refund, $130 A, 
$95 P 
• A weekly classes, weight loss & 
self management 
• Monetary deposits returned to A 
once weight goals were met 
• P met weekly in classes to learn 
skills to help child weight loss 
• Monetary deposits returned to P 
on homework completion 
• P & A met together in 4 sessions 
• Weekly for 10 wks, fortnightly 
for 10 wks 
• Skills taught via role play, video 
demonstrations, modeling, 
homework assignments & group 
discussion  
• Diet, exercise education, 
behavioural strategies, problem 
solving, cognitions 
• Attended 5 times per wk for 15 
wks 
 
 
 
 
Outcome:  
• A in the P participation group 
showed greatest decrease in % 
above ideal weight 
 No P participation reduced 
average o/w by 5.1% 
 P participation reduced 
average o/w by 8.4% 
• Change in dietary habits (groups 
did not differ) 
 
Attendance: 
• Not reported 
 
Predictors: 
• Relationship between change in 
dietary & activity habits & HDL 
• % above ideal weight with caloric 
intake, cholesterol, saturated & 
polyunsaturated fats 
• Activity level & weight loss 
 
Drop Out:  
• Not reported 
 
Follow-Up: (9 mths) 
• No P reduced 8.2% 
• P maintained 8.4% 
 
Coates, T. J., 
Jeffery, R. 
W., Slinkard, 
L. A., Killen, 
J. D., & 
Danaher, B. 
G. (1982).  
 
 
Sample Characteristics: 
• 42 obese A 
• 13 to 17 yrs (M = 15.6yrs) 
• 61.68-122.02kg (M = 81.24kg ), 9 
to 100% o/w (M = 40.6% o/w) 
 
Inclusion Criteria: 
• Recruited through paediatrician, 
school nurses & PE teachers, TV 
& radio 
• >10% above average weight for 
height (USDHEW) 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• Ranked according to %o/w & 
randomly assigned from blocks to 
4 groups: 
1) Daily contact weight loss 
(n=8) 
2) Weekly contact weight loss 
(n=8) 
Measures:  
• BW collected weekly or daily 
• Blood pressure & fasting blood 
samples 
 
Outcome: (Intention to treat, 20 wks)  
• Overall sig. change in weight -
4.85kg 
• Daily contact weight reward 
group -12% o/w pre to post 
• Other groups no sig. change  
• O/w correlated with cholesterol, 
HDL, LDL, triglycerides, systolic 
blood pressure 
• Subject losing most weight 
showed greatest change in blood 
chemistry. 
• Payback system rated positively 
 
Attendance: 
• Not reported 
 
Predictors: 
• Correlation between monetary 
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3) Daily contact calorie change 
(n=11) 
 
4) Weekly contact calorie 
change (n=11) 
• Paid non refundable fee of $25 
• Deposited money (equal to 15 
wks allowance or 50% of part 
time work earnings) $15 to $240 
• Deposit returned during 15 wks 
contingent on weight loss or 
calorie change, delivered daily or 
weekly 
• 1 hr weekly for 15 wks; self-
monitoring, eating behaviours, 
food choices & portions, self talk 
& imagery, social control, 
problem solving & practice 
• Wk 16 to 20 weekly weigh ins for 
all 
• Skills taught via role play, video 
demonstrations, modeling, 
homework assignments & group 
discussion  
• P invited to attend final group in 
wk 20 (50% attended) 
• Received strategy reminder letters 
during follow-up period 
 
deposit & % o/w lost 
 
 
Drop Out:  
• 9% pre treatment 
• 14% dropped out of treatment 
• 23.8% dropped out by follow-up 
 
Follow-Up: (6 months) 
• Daily contact weight reward -8% 
pre to follow-up 
• Other groups no sig. change  
 
 
Dietz, W. H., 
& Schoeller, 
D. A. (1982). 
Sample Characteristics: 
• Initial numbers not reported 
• 6 M & 3 F completed 
• 12 to 18 yrs (M = 14.5yrs) 
• 84.7 – 120.5kg (M = 104.4kg) 
• 41.8 – 120.7 0/w (M = 76.7%) 
 
Inclusion Criteria: 
• Obese 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
Inpatient 
• 2 x 4 wk hospitalization 
• Weight maintenance diet 1 wk 
before admission & first 5 days of 
admission 
• Hypo caloric diets; protein + 
glucose, or protein + fat, for 
remaining 21 days. 
• In mth between admissions 
gradually returned to maintenance 
diet  
Measures:  
• Total body water (used to 
calculate lean body mass) 
• Ideal body weight (National 
Centre for Health Statistics 
Growth Charts) 
• Urine analysis 
• Blood counts 
 
Outcome:  
• Weight loss; P+G 6.4kg;  P+F 
7.4kg 
• Nitrogen balance better in P+G 
• P+F lost more LBM 
 
Attendance: 
• N/A 
 
Predictors: 
• Not reported 
 
Drop Out:  
• Not reported 
 
Follow-up: 
• Not reported 
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Ikeda, J. P., 
Fujii, M., 
Fong, K. A., 
& Hanson, M. 
(1982).  
 
 
 
Sample Characteristics: 
• 50 youth 
• 14 to 16 yrs 
• Average 27.4% over ideal body 
weight 
• Community weight loss program 
 
Inclusion Criteria: 
• Recruited through distribution of 
brochures to health professionals, 
newspaper & radio. 
• 200 respondents, 75 returned 
application form, 50 attended 
orientation, obtained informed 
consent, provided physician 
name, paid $10 fee 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• 2 different 14 wk programs 
1) Behavioural approach with energy 
restriction & weekly weighing (n=32) 
2) Behavioural approach without 
energy restriction (n=18) 
• Each group, integration & 
relaxation exercise, body 
awareness & physical activity, 
nutrition education & behaviour 
change. 
• 1.5 hr weekly sessions 
• $10 fee reimbursed at follow-up. 
• Separate orientation for P, their 
role in supporting the A 
 
Measures:  
• Knowledge about weight control 
• Weight 
 
Outcome: (14 wks) 
• No difference between conditions 
• Mean weight loss 1.3kg (-6.7kg to 
+2.7kg) 
• Mean % ideal weight -1.8 (-
10.2% to + 6.8%) 
• Ideal body weight; 3 gained, 12 
maintained, 12 lost 
• Improvements in knowledge 
about weight control 
 
Attendance: 
• Behavioural 65% of sessions 
• Combined 52% sessions 
 
Predictors: 
• Gain in knowledge predicts drop 
in % o/w at follow-up 
• Lack of knowledge at pre 
predicted o/w 
 
Drop Out:  
• 44% drop out; beh. app 37.5%, 
beh. + diet 55% 
 
Follow-Up: (12 month)  
• No difference between conditions 
• Ideal body weight; 11 lost (8 beh., 
3 beh+ diet) 
• Mean weight loss – 0.4kg 
 
Archibald, E. 
H., Harrison, 
J. E., & 
Pencharz, P. 
B. (1983).  
 
 
Sample Characteristics: 
• 17 A (13 F, 4 M) 
• 12.5 - 17.4 yrs (M = 15yrs) 
• 71.5 – 125.7kg (M = 86.5kg) 
•  26.3 – 38.4kg/m² (M  = 
32.8kg/m²);  
• 124-180% o/w (M = 158% o/w)  
• Body fat 38.3 +/- 3.1% 
 
Inclusion Criteria: 
• Not reported 
 
Exclusion Criteria: 
• Not on medication 
 
Intervention: 
• Admitted for 3 wks, followed up 
fortnightly for 3 mths 
 
Measures:  
• Estimated fat-free mass from four 
skinfold thickness 
• Body fat & % ideal weight 
estimated from Tanner 
• Measures of potassium & 
nitrogen 
 
Outcome:  
• Remained on the diet mean 90 
days 
• Fat free mass fell by 7.3%, 44% 
of total weight loss 
• Mean weight loss 13.2kg, loss of 
15% initial weight 
 
Attendance: 
• Not reported 
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• 4 day control period (mixed diet) 
to obtain baseline measures 
• 3 mth period on high-protein 
reducing diet; based meat, fish & 
poultry (879kcal/day; 58% 
protein, 35% fat, 7% 
carbohydrates) 
• Intensive program of nutritional 
awareness & education during 
inpatient & outpatient 
• Regular progressive exercise 
program 
 
Predictors: 
• Not reported 
 
Drop Out:  
• 23.5% 
 
Follow-up: 
• Not reported 
 
Brown, M., 
Klish, W., 
Hollander, J., 
Campbell, M., 
& Forbes, G. 
(1983). 
 
 
Sample Characteristics: 
• 8 (4 M, 4 F) 
• 11 – 18 yrs (M = 14.75) 
• 110.7 – 173.6kg (M = 133.44) 
• 41.69 – 57.43kg/m² (M = 47.40)  
• 176 – 243% o/w (M = 213)  
 
Inclusion Criteria: 
• Healthy, without hypertension 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
Inpatient (5 wk) 
• Exercise 1hr x 5 days/wk 
• 8 days 1000cal mixed food diet 
• Optifast-70, 500 – 700 cal/day ( 
9cal/kg/ideal weight/day) 
• Weighed daily 
Outpatient (4 mths) 
• Biweekly session  
• 5 attempted to stay on Optifas5, 2 
did, 3 took others foods 
Inpatient (1 wk) 
• Assessment 
 
Measures:  
• ECG, bloods, urine & stool 
• LBM (potassium count) 
• Metabolic rate (diaferometer) 
 
Outcome: (no sig. tests) 
Inpatient 
• 10.6 – 17.5kg (M = 13.5kg) 
• 8.2 – 11.9% initial (M = 10.2) 
• %o/w (M = 191) 
• LBM M =4.8kg, 36% of w/l 
• metabolic rate M =20.3% 
 
Outpatient 
• 22.2 – 34.6kg (M = 30.1kg) 
• 20 – 25.9% initial (M = 23.4) 
• %o/w (M = 152) 
• LBM M =7.8, 10% of w/l 
• metabolic rate M = 22.9% 
• height M =2.1cm 
 
Side Effects: 
• Dizziness, diarrhoea 
• No effect on mood or behaviour 
• No complaints of hunger 
• 2 M ate additional foods 
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
 
Drop Out:  
• 1 M after 4 wks inpatient 
• 2 M after inpatient 
 
Follow-up: (1 yr) 
• 2 using Optifast long-term 
maintained weight  
• 3 remaining gained weight 
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Brownell, K. 
D., Kelman, J. 
H., & 
Stunkard, A. 
J. (1983).  
 
 
Sample Characteristics: 
• 42 A (33 F, 9 M) 
• 12 – 16 yrs 
• M = 81.7kg,  
• M = 43.3kg/m² 
• M = 55.7% o/w;  
• Mothers M = 43.4% o/w 
 
Inclusion Criteria: 
• Recruited via referrals & 
newspaper articles 
•  20% average weight for age & 
height 
 
Exclusion Criteria: 
• Medical conditions that could 
influence body weight 
• Not involved in other weight loss 
program 
 
Intervention: 
• 16 wks 
• Sessions 45min – 60 min/wk 
• Groups of 5 – 8 
• Behaviour modification, nutrition 
education, exercise instruction & 
social support 
• P & A weighed together, records 
viewed before sessions 
• P deposit $15, return $10 for 
attendance, $5 follow-up & $3 per 
session 
• A deposited $8/mth, return $2/wk 
 1lb weight loss 
• Follow-up each 2 mths for 1 yr 
• 3 Treatment conditions: 
1) P &A Separately (n = 14) 
2) P & A Together (n = 15) 
3) A Alone (n = 13) 
 
Measures:  
• Body weight, developmental 
index. 
 
Outcome: (14 wks) 
•  M = -5.7kg; -3.3kg/m²; -10.3% 
o/w 
• P & A separately sig. greater (-
8.4kg; -4.7kg/m²; -17.1%,) than P 
& A together (-5.3kg; -3kg/m²; -
7%,) or A alone (-3.3kg; -2kg/m²; 
-6.8%) 
• Weight loss related to improved 
systolic blood pressure 
 
Attendance: 
• Not Reported 
 
Predictors: 
• P & A attending separate groups 
• Change in P weight was not 
related to change in A weight 
• Older A lost more weight 
• Heavier children lost more weight 
 
Drop Out:  
• 10% during treatment 
• 16% during follow-up 
 
Follow-Up: (12 mth) 
•  M =-0.5kg, -1.6kg/m², -10.7% 
o/w 
• P & A separately sig. greater (-
7.7kg, -4.6kg/m², -20.5%,) than P 
& A together (+2.9kg, -0.1kg/m², 
-5.5%,) or A alone (+3.2kg, -
0.1kg/m², -6%) 
 
 
Rocchini, A. 
P., Katch, V., 
Schork, A., & 
Kelch, R. P. 
(1987). 
 
 
 
Sample Characteristics: 
• 50  
• 10 – 16 yrs (M = 12.4) 
 
Inclusion Criteria: 
• >75% weight for height 
• >80% body fat (skinfolds) 
 
Exclusion Criteria: 
• Not reported 
 
 
 
 
 
Measures:  
• Heart rate & blood pressure, 
bloods, fitness test,  
 
Outcome: 
• 31 of 33 treated lost weight, 16 of 
17 controls gained weight 
• %fat (1) 42% to 39%; (2)40% 
to 34%; (3) no change 
• weight (1) 72 – 69.1kg; (2)71.2 
– 68.4kg; (3) 72.6 – 76.4kg 
• Improved glucose & insulin , (1) 
& (2) 
• heart rate & fitness (2) only 
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Intervention: 
• 3 intervention groups 
1) Diet – 20 wk caloric exchange 
program & behaviour 
modification 
2) Exercise – 3 x 1hr/wk & diet & 
behaviour modification 
3) No treatment control 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
 
Drop Out:  
• Not reported 
 
Follow-Up:  
• Not reported 
 
Mellin, L. M., 
Slinkard, L. 
A., & Irwin, 
C. E. (1987).  
 
 
Sample Characteristics: 
• 37 T (30 F, 7 M) 
• 29 no treatment C (22 F, 7 M) 
• 12 - 18 yrs (M = 15.6yrs) 
• M = 78.2kg, 133.4% o/w 
 
Inclusion Criteria: 
• Recruited through referrals & 
advertisement 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• Group 
• Nutritionists 
• SHAPEDOWN: cognitive, 
behavioural & affective 
techniques to make successive 
small modifications in diet, 
exercise, communication, & 
affect.  
• P instructed in strategies to 
support their A’ weight loss 
efforts 
• A 14 weekly sessions, P 2 
sessions 
• 90 min sessions, voluntary weigh 
in, facilitator group interaction, 
exercise period 
Measures:  
• Height & weight, collected at 
baseline, post (3 mths), 6 mths,  
15 mths (1 yr follow-up) 
• Questionnaires collected at 
baseline, post (3 mths), 15 mths 
(1 yr follow-up) 
• Relative weight (to norm),  
• Weight related behaviour (habit 
questionnaire) calorie density, 
frequency of ingestion, 
internal/external cue responsivity, 
hyperemotional eating, 
compulsive eating, eating style, 
eating environment, assertiveness 
• Rosenberg Self-Esteem 
• Rosenberg Depressive Affect 
• SHAPEDOWN Weight 
Management Knowledge Test 
 
Outcome: (3 mths) 
• Significant improvement in 
relative weight, weight-related 
behaviour, depression, knowledge 
of weight loss concepts at post 
treatment & 1 yr follow-up.  
• Experimental group sig. change in  
• Knowledge, self-esteem, 
depression, behaviour 
• Relative weight -5.9% 
(6.75%) 
• Absolute weight loss -3.11kg 
• Control group sig. change in  
• Self-esteem 
• No sig. change in relative 
weight -0.3% (6.61%) 
• No sig. change absolute 
weight loss +0.13kg  
 
Drop Out:  
• 16% drop out 
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Attendance: 
• A Mean 11.4/14, 97% attended 
7/14 
• P: 19.1% 2 sessions, 68.1% 1 
session, 12.8% no sessions. 
 
Predictors: 
• Increased age, Parent 
participation, greater o/w 
• Not related to school performance 
 
1 yr Follow-up: 
• Experimental group sig. change in 
knowledge, self-esteem, 
depression, behaviour, relative 
weight -9.9% (14.9%), & weight -
3.88kg 
• Control group sig. change in self-
esteem. No sig. change in relative 
weight -0.3% (6.61%) or weight 
+1.27kg  
 
Becque, M. 
D., Katch, V. 
L., Rocchini, 
A. P., Marks, 
C. R., & 
Moorehead, 
C. (1988). 
 
 
Sample Characteristics: 
• 36 (15 M, 21 F) 
• M 70.8kg, F 71.3kg 
• Lean M 42.9kg, F 40.9kg 
• Fat M 27.8kg, F30.2kg 
• %Fat M 38.1%, F41.9% 
 
Inclusion Criteria: 
• Recruited via advertisements 
• >75% weight for height & 
skinfold 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
Three groups;  
1) Diet & behaviour change 
2) Diet, exercise & behaviour 
change 
3) Control 
• Met with dietitian & behaviour 
therapist 1/wk for 20 wks, 
moderate restriction 
• Diet caloric reduction (.45 -
.90g/wk) exchange program 
• Exercise 50 mins 3/wk 
Measures:  
• Hydrostatic weighing, cycle 
ergometer, blood lipids, blood 
pressure 
 
Outcome: 
• %fat (1) 44% to 40.5%; 
(2)38.3% to 35.3%; (3) 39.8%-
40.5% not sig. diff 
• weight (1) 67.9-66.3kg; 
(2)77.2-76.8kg; (3) 68.5-71.9kg 
not sig. diff 
• Systolic & diastolic BP, HDLC 
improvements in (1) & (2)  
• Greatest reduction in CDV risk 
factors in (2) 
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
 
Drop Out:  
• Not reported 
 
Follow-Up:  
• Not reported 
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Marshall 
Hoerr, S. L., 
Nelson, R. A., 
& Essex-
Sorlie, D. 
(1988).  
 
 
Sample Characteristics: 
• 12 F 
• 12 – 15 yrs (M = 13.6) 
• M = 66.2kg 
• M = 26.7kg/m² 
• M = 43.4% o/w 
 
Inclusion Criteria: 
•  115% relative body weight 
•  70th %ile skinfolds  
• Post menarche 
 
Exclusion Criteria: 
• Obesity due to disease 
 
Intervention: 
• Group 90 mins, 2/wk for 3 mths. 
• Nutritionist, physiologist 
• $15 fee refunded contingent on 
90% attendance & record keeping 
• Behaviour modification 
(SHAPEDOWN), aerobic 
exercise, modeling appropriate 
behaviours, P involvement, P 
child communication 
•  walking 1-2 miles/day,  
• Reduce caloric intake to REE 
(1000 – 1600 Kcal) 
Measures:  
• Pre, post & 9 mth follow-up 
• Height, weight, underwater 
weighing, resting energy 
expenditure (spirometry), 
maximum oxygen uptake, food & 
exercise habits (SHAPEDOWN), 
program evaluation 
 
Outcome: (3 mths) 
• Non sig. weight loss -.2kg (range 
-6.3 to +5.6kg), - .3kg/m², - 3.1% 
• Non sig. increase in 0.5% fat  
• Improved diastolic blood 
pressure, cardiovascular fitness 
• Positive change in types of food, 
frequency & speed of eating, 
amount of food, compulsive 
eating. 
 
Drop Out:  
• 16% drop out at post 
• 25% at follow-up 
 
Attendance: 
• Not reported 
 
Predictors: 
• Level of activity at pre 
• Body fat at pre 
• Change in fat free mass 
• Age of onset unrelated to weight 
loss 
 
Follow-Up: (9 mths) 
• Non sig. increase weight 3kg & 
BMI .86kg/m² 
• Non sig. 4% decrease in RBW 
(due to increased age) & 1% fat  
• Maintained cardiovascular & REE 
improvements 
• 75% reported continued use of 
strategies 
• 75% maintained weight loss & 
fitness gains, & decreased % o/w 
 
Rocchini, A. 
P., Katch, V., 
Anderson, J., 
Hinderliter, J., 
Becque, D., 
Martin, M., et 
al. (1988). 
 
 
Sample Characteristics: 
• 72 (34 M, 38 F) 
• 10 – 17 yrs (M = 12.6kg) 
• M = 75.4kg 
• M = 44 %fat 
 
 
 
 
Measures:  
• Hydrostatic weighing, cycle 
ergometer, blood lipids, blood 
pressure 
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 Inclusion Criteria: 
• >75% weight for height 
• >80% skinfold 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
Three groups;  
1) Diet & behaviour change 
2) Diet, exercise & behaviour 
change 
3) Control 
• Met with dietitian & behaviour 
therapist 1/wk for 20 wks, 
moderate restriction 
• Diet caloric reduction (.45 -
.90g/wk) exchange program 
• Exercise 60 mins 3/wk 
Outcome: 
• %fat (1)43-39%; (2)41-35%; 
(3) 41-42% sig. diff 
• weight (1)73-70.5kg; (2)72-
69.6kg; (3) 73-77kg sig. diff  
• Improvements in heart rate, blood 
pressure in (1) & (2), (2) > (1) 
• Greatest reduction in CDV risk 
factors in (2) 
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
 
Drop Out:  
• 12.5% 
 
Follow-Up:  
• Not reported 
 
Stallings, V. 
A., Archibald, 
E. H., 
Pencharz, P. 
B., Harrison, 
J. E., & Bell, 
L. E. (1988). 
 
 
Sample Characteristics: 
• 17 (4 M, 13 F) 
• 12.5 – 17.4 yrs (M = 15.0) 
• 70.3 – 125.7kg (M = 86.5) 
• 124 – 180% o/w (M = 158) 
 
Inclusion Criteria: 
• Not reported 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
Inpatient (3 wks) 
• 4 day baseline, 17 day treatment 
• Protein sparing modified fast 
(PSMF) (lean meat, fish & 
poultry) 880kca/kg/day 
 
Outpatient (3 mths) 
• PSMF  
• Diet & activity counseling every 2 
wks 
• Then return to weight 
maintenance diet 
 
Measures:  
• Skinfolds 
 
Outcome: 
• b/w; pre 80.1kg, 3 mth 66.8kg, 
12 mth 75.2kg (sig.) 
• fat; pre 30.4kg, 3 mth 20.8kg 
(sig.), 12 mth 26.2kg (sig.) 
• %o/w pre 49.7%, 3 mth 45.4%, 
12 mth 49% 
• 47% lost weight at 12 mths 
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
 
Drop Out:  
• 29% 
 
Follow-Up: (12 mths) 
• Not reported 
 
Pena, M., 
Bacallao, J., 
Barta, L., 
Armador, M., 
& Johnston, 
F. (1989).  
 
 
Sample Characteristics: 
• 80 obese A (40 M, 40 F) 
• Aged 10 to 14.9 yrs 
• % body fat M > 25%, F  > 30% 
 
Inclusion Criteria: 
• > 25% fat in M, >30% fat in F 
 
Measures:  
• Body weight, height, skinfolds 
(triceps, biceps, subscapular, 
suprailliac, calf) used to estimate 
% body fat.  
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 Exclusion Criteria: 
• Disease unrelated to obesity 
 
Intervention: 
• Inpatient 4 wks 
• 4 groups divided by gender, age 
& pubertal stage 
• All consumed same energy intake 
(4.18MJ), & proportion of 
protein, fat & carbohydrates 
(2:3:5) 
• Differed in fibre intake & 
exercise: 
• Group 1: high fibre (20 ± 
5g/day), exercise (2 
sessions/day, 5 days/wk) 
• Group 2: low fibre (3-
6g/day), exercise  
• Group 3: high fibre, no 
exercise 
• Group 4: low fibre, no 
exercise 
 
Outcome:  
Change in body weight (values not 
reported): 
• Significant exercise effect, no 
fibre effect 
• Significant interaction of fibre & 
exercise in F, not M.  
Ratio of lean & fat body mass (values 
not reported) 
• F, significant exercise effect 
• M, significant exercise, fibre & 
interaction 
 
Drop Out:  
• Not reported 
 
Follow-up: 
• N/A 
Fanari, P., 
Somazzi, R., 
Nasrawi, F., 
Ticozzelli, P., 
Grugni, G., 
Agosti, R., et 
al. (1993).  
 
 
 
Sample Characteristics: 
• 20 obese A (10 M, 10 F) 
• Control group, 29 non-obese (19 
F, 20 M) 
• 12 to 17 yrs (M = 15 yrs) 
• M M = 36kg/m², F M = 
36.8kg/m², 
 
Inclusion Criteria: 
• BMI > 30 & >95% for age & 
gender 
 
Exclusion Criteria: 
• Metabolic & cardiovascular 
disease 
 
Intervention: 
• One mth inpatient 
• Diet, 1000kcal/day, 25% proteins, 
26% fat, 49% carbohydrates 
Measures:  
• Weight 
• Bloods 
 
Outcome:  
• Initially plasma fibrinogen, whole 
blood viscosity, plasma viscosity 
higher in obese 
• Significant weight reduction  
 M 98.3kg to 86.5kg 
 F 95.9kg to 84.8kg 
• Significant BMI change 
 M 36.1 to 31.6 
 F 36.7 to 32.4 
• Significant % ideal 
 M 162.4 to143.1 
 F 176.7 to 156.2 
• Reduction in plasma viscosity, 
plasma fibrinogen, erythrocyte 
aggregation index – changes may 
be consequence of diet or weight 
loss. 
 
Attendance: 
• N/A 
 
Predictors: 
• Not reported 
 
Drop Out:  
• Not reported 
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Follow-up: 
• Not reported 
 
Jacobson, M. 
S., 
Copperman, 
N., Haas, T., 
& Shenker, I. 
R. (1993). 
 
 
Sample Characteristics: 
• 10 subjects (6 M, 4 F) 
• 10 to 17 yrs (M = 11.2 yrs) 
• M = 25.2kg/m2  
• M = 55.5kg  
 
Inclusion Criteria: 
• BMI > 90th %ile for age & gender 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
Diet: 
• Focused on diet quality & energy 
expenditure, slowed weight gain 
& improved body composition. 
Food preparation & purchasing 
with P 
Health Psychologist: 
• Health belief model, long-term 
goals, short-term exercise & 
eating objectives, review success 
& obstacles. 
• M = 7 visits (approx every second 
mth at the start of treatment)  
 
Measures:  
• Anthropometric 
• Dietary intake (3 day food record 
& diet history) 
• Lipid profiles 
• Family & social history 
 
Outcome: (2 yrs) 
• Caloric intake did not change 
• Weight increased 5.9kg (less than 
typical increase) 
• Prior to treatment 0.5kg/mth, post 
treatment 0.2kg/mth 
• BMI decreased to 24.7kg/m2 
from 95th% to 90th% 
• 8/10 slowed their weight gain 
• Tricep skinfold declined 25% 
• Reduction in plasma lipids, 
cholesterol & triglycerides, blood 
pressure,  
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
 
Drop Out:  
• Not reported 
 
Follow-up: 
• Not reported 
 
Schwingshan
dl, J., & 
Borkenstein, 
M. (1995). 
 
 
Sample Characteristics: 
• 41 (19 M, 22 F) 
• 8.5 – 14.8 yrs (M = 11.8 yrs) 
 
Inclusion Criteria: 
• Not reported 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
Inpatient 
• 3 wk weight reduction program 
• Mixed diet  2100KJ-4200KJ/day 
(based on degree o/w), 50% 
carbohydrate, 20% protein, 30% 
fat 
• Aerobic exercise swimming, 
jogging, gymnastics, etc. 
 
Measures:  
• Bioelectrical impedance 
 
Outcome: 
• % o/w 151 – 139 (sig.) 
• %fat 46-41(sig.) 
 
Attendance: 
• N/A 
 
Predictors: 
• Not reported 
 
Drop Out:  
• Not reported 
 
 
 
 
 
 607 
Outpatient 
• A & P diet education, diet of 
4200KJ  
Follow-Up: (4 mths) 
• 44% available 
• Weight regain inverse relationship 
with change in lean body mass 
during weight loss 
 
Smith, J. C., 
Sorey, W. H., 
Quebedeau, 
D., & 
Skelton, L. 
(1997). 
 
 
 
Sample Characteristics: 
• 27, (14 M, 13 F) 
• 10 to 18 yrs (M = 13 yrs) 
• Attended clinic  3 times in 6-24 
mths 
• Weight, 97.7kg (46.6-171.6) 
• BMI 39.2kg/m² (23.8 – 59.4)  
• 14 had  1 major physical or 
mental disability 
 
Inclusion Criteria: 
• Referred for severe obesity 
management 
• Attended clinic  3 times (M = 5 
visits) within 6 – 24 mths (M = 12 
mths) 
 
Exclusion Criteria: 
• Wearing a cast 
• Corticosteroid therapy 
 
Intervention: 
• Recognition that weight 
maintenance is first step to weight 
control 
• Identification of influences on 
child’s life that put them at risk of 
obesity 
• Commitment by family to attend 
clinic regularly 
• Traffic light diet 
• Negotiation of specific dietary & 
exercise goals 
 
Measures:  
• Weight, height, BMI 
 
Outcome: (6 – 24 mths) 
• Initial compared to most recent 
visit 
• Average weight increased, (M = 
0.9kg, SD = 7.1) 
• Average BMI decreased (M = -
1.2kg/m2, SD = 2.9) 
• 48% lost weight 
• 78% no change or decrease in 
BMI 
 
Attendance: 
• N/A 
 
Predictors: 
• Not reported 
 
Drop Out:  
• Not reported 
 
Follow-up: 
• Not reported 
Tounian, P., 
Frelut, M.-L., 
Parlier, G., 
Abounaufal, 
C., Aymard, 
N., Veinberg, 
F., et al. 
(1999). 
 
 
Sample Characteristics: 
• 10 F 
• 13.3-16.4 yrs (M = 14.8 yrs) 
• 179% o/w 
 
Inclusion Criteria: 
• Not reported 
 
Exclusion Criteria: 
• Not reported 
 
 
 
 
 
 
Measures:  
• Skinfolds 
• Indirect caloriometry  
• Urine & bloods 
 
Outcome: 
• energy expenditure for fat free 
mass 
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
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Intervention: 
Inpatient (2½ - 5 wks) 
• Controlled low energy die; 
initially 6471 +/- 196kJ/day, 
maintenance 6764 +/- 412kJ/day 
• Physical activity 
Drop Out:  
• Not reported 
 
Follow-Up: (4½  - 11½ mths) 
• 16.9kg (sig.) 
• 35.1 - 28.2kg/m2  (sig.) 
• 178.5 – 141.3 %o/w  (sig.) 
• 57.3kg – 51.9kg lean  (sig.) 
• 39.0 – 32.5% fat  (sig.) 
 
Resnicow, K., 
Yaroch, A. L., 
Davis, A., 
Wang, D. T., 
Carter, S., 
Slaughter, 
L.,Resnicow, 
K., Lazarus, 
A., Davis, A., 
Wang, D. T., 
Carter, S., 
Slaughter, L., 
Coleman, D., 
& 
Baranowski, 
T. (2000).  
 
 
 
Sample Characteristics: 
• 57 F.  
• 11 – 17 yrs (M = 13.5 yrs 
• 87.7kg, 33.6kg/m2, 45% body fat 
(36 – 60) 
 
Inclusion Criteria: 
• Recruited from public housing 
developments 
• BMI  85th % 
• %body fat  35% (DXA) 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• 6 mths, 4 mths bi weekly, 2 mths 
weekly  
• Based on social cognitive theory; 
educational/behavioural, physical 
activity, preparation & tasting of 
low fat meals. 
• Nut Ed – increased f & v, & 
physical activity, decreased fat, 
fast food, & television. 
• Communication skills, 
experiential activities, behavioural 
strategies, individual list of target 
foods, take home summary sheet 
• Incentives to encourage 
participation, T-shirt, & money 
for questionnaire completion. 
Point system for attendance & 
homework. 
 
Measures:  
• Physiological (BMI, Skinfold & 
DXA, bloods), dietary (24 hr 
recall), behavioural (eating style) 
& cognitive, psychosocial (self-
esteem, social support, self-
efficacy, health knowledge), 
physical activity assessments 
• Baseline & post intervention 
 
Outcome:  
• High attendees better outcomes: 
nutrition knowledge, low fat 
practices, perceived change in low 
fat practices, social support, than 
low attendees. 
• No significant dietary difference 
or physiological measures 
between high & low attendees 
• No significant changes in 
outcome measures (BMI 
+.2kg/m2, Weight +2.5kg/m2,  
 
Attendance: 
• Compared high (n = 26) & low (n 
= 31) attendees (50% attendance 
used as split) 
• On average attended 43% 
sessions 
 
Predictors: 
• Degree of perceived o/w 
 
Drop Out:  
• Drop out ranged from 17.5% to 
33.3% 
 
Follow-up: 
• High attendees better outcomes: 
nutrition knowledge, low fat 
practices, perceived change in low 
fat practices, social support, than 
low attendees. 
• No significant dietary difference 
between high & low attendees,  
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• No significantly different 
physiological measures between 
high & low attendees 
 
Freemark, M., 
& Bursey, D. 
(2001). 
 
 
Sample Characteristics: 
• 32 (18 F, 11 M) 
• 12 – 19 yrs 
 
Inclusion Criteria: 
• BMI > 30kg/m2 
• Diabetes risk factors 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• 1 tablet at breakfast & supper 
Two conditions: 
1) Metformin (500mg) 
2) Placebo 
Measures:  
• Bloods, glucose tolerance test,  
• Compliance; patient reports & pill 
counts 
 
Outcome: (6 mths) 
1) 0.5kg/m2 (1.3%) (sig.) & 
improved glucose & insulin 
2) 0.23kg/m2 (2.3%) (sig.) 
• Numerous side effects 
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
 
Drop Out:  
• (1) 1; (2) 2 
 
Follow-Up:  
• Not reported 
 
Gutin, B., 
Barbeau, P., 
Owens, S., 
Lemmon, C. 
R., Bauman, 
M., Allison, 
J., et al. 
(2002). 
 
 
Sample Characteristics: 
• 80 
• 13-16 yrs  
• Recruited through advertising 
 
Inclusion Criteria: 
• > 85% skinfolds 
• No other w/l intervention 
• No restriction on PA 
 
Exclusion Criteria: 
• Not reported  
 
Intervention: 
• 8 mths intervention 
• 3 groups 
1) Biweekly lifestyle education 
(LSE) 
2) LSE + moderate intensity PA 
class (could achieve heart rate 
targets) 
3) LSE + high intensity PA class 
(difficulty achieving heart rate 
targets) 
• Transport provided  
• PA – 5 days/wk, 1045kJ/session, 
money for maintaining heart rate 
within range 
 
Measures:  
• Physical activity 7-day recall 
• Diet 2-day recall 
• DXA & MRI 
• Fitness test (treadmill & metcart) 
 
Outcome: 
• No difference between moderate 
& high intensity PA 
• LSE + PA > LSE improvements 
cardiovascular fitness 
•  LSE + PA > LSE visceral body 
fat, no diff subcutaneous 
• LSE + PA > LSE improvements 
bone density  
• LSE + PA %fat(-3.57), LSE 
%fat (+0.19) 
• LSE + PA  > LSE energy intake 
• Fat free mass & fat mass not sig. 
diff 
 
Attendance: 
• PA; (2) 51% (5 – 92), (3) 56% (16 
– 83) 
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• LSE – psychoeducation, 
behaviour modification, paid $5 
to attend 
 
Predictors: 
• Change in free living diet and PA 
not related to outcomes 
• Greater PA dose, greater change 
in %fat 
 
Drop Out:  
• 24% 
 
Follow-Up:  
• Not reported 
 
Jelalian, E., & 
Mehlenbeck, 
R. (2002).  
 
 
Sample Characteristics: 
• 16 A (11 F, 5 M) 
• 13 to16 yrs (M = 14.4 yrs) 
• BMI 32.47kg/m2 (3.08)  
• 61.3% o/w (30-80%) 
• Recruited through newspapers & 
paediatrician 
 
Inclusion Criteria: 
• Recruited through advertising 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• Psychologist lead, dietitian 
attended 
• 16 wk weight maintenance 
program 
• 4 * 1/mth unstructured booster 
sessions (60 min) 
• CBT + Peer based skills training 
(PBST) 
• A & P separately attended 60 min 
group sessions on diet, physical 
activity & behaviour modification 
• CBT strategies to support 
behaviour change – monitoring, 
goal setting, stimulus control, 
family communication, stress 
management, & relapse 
prevention. 
• An attended 90 min PBST, group 
activities, mental & physical 
challenges, foster trust, social 
skills & self confidence. 
• Prizes for adherence to weekly 
dietary & physical activity goals 
& weight loss 
• Dietary exchange system, 
consume servings from each 
group 
 
Measures:  
• Height, weight, 
• Self-concept, physical self worth, 
social functioning 
• Collected , pre, post, 6 mth 
follow-up 
 
Outcome: (4 mths)  
• Improvements in self worth, 
physical appearance & romantic 
appeal 
• Lost 7kg, 14% decreased in % 
o/w 
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
 
Drop Out:  
• 6% post 
• 12.5% f/up 
 
 
Follow-Up: (10 mth) 
• 7kg weight loss, 19.56% o/w loss. 
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McDuffie, J. 
R., Calis, K. 
A., Uwaifo, 
G. I., Sebring, 
N. G., Fallon, 
E. M., 
Hubbard, V. 
S., et al. 
(2002). 
 
 
Sample Characteristics: 
• 20 (10 M, 10 F) 
• 12 – 17 yrs (M = 14.6) 
• 72.1 – 200.3kg (M =123.4kg) 
• 28.6-69.6kg/m2 (M = 44.1) 
• Recruited via advertisement & 
referrals 
 
Inclusion Criteria: 
• > 95% BMI 
• At least on comorbidity 
 
Exclusion Criteria: 
• Major pulmonary, hepatic, cardiac 
or musculoskeletal disorder 
• Substance abuse or 
psychopathology 
• Use of anorexiant in past 6 mths 
• W/l in past 2 months 
 
Intervention: 
• Dietitian instruction achieving 
500kC deficit diet, <30% fat 
• Orlistat 120mg 3/day with meals 
• Multivitamin supplement 
• 12 wk program – nutrition 
education, exercise & behaviour 
modification 
• Rewards for weight loss & 
homework completion 
Measures:  
• Heart rate & blood pressure 
• Air displacement 
plethysmography 
• Bloods & stool samples 
• Glucose tolerance test 
• Interview re side effects 
 
Outcome: (3 mths) 
• Side effects; defecation, soft 
stools, fatty or oily stools, oily 
spotting on clothes, increase flatus 
by more than 50% of ppt 
• 123.4 – 119.0kg 
• 44.1 – 42.2kg/m2 
• 47.9 – 46.9%fat 
• 62.4 – 61.6kg lean mass 
• 114.3 – 112.1cm waist 
circumference 
• 7 lost > 5% b/w, 3 lost >10% b/w 
• LDL & HDL cholesterol 
• Improved glycaemic control 
 
Attendance/Adherence: 
•  Reported taking 80% 
 
Predictors: 
• Improved risk factors not related 
to weight loss  
 
Drop Out:  
• 15% 
 
Follow-Up:  
• Not reported  
 
Berkowitz, R. 
I., Wadden, T. 
A., 
Tershakovec, 
A. M., & 
Cronquist, J. 
L. (2003).  
 
 
Sample Characteristics: 
• 82 obese A (45 F, 37 M) 
• Aged 13 to 17 yrs, M = 14.1 yrs 
• Weight M = 103.6kg, BMI 32 to 
44, M = 37.8kg/m2 
 
Inclusion Criteria: 
• F postmenarcheal 
 
Exclusion Criteria: 
• Cardiovascular disease, diabetes, 
major psychiatric disorder, 
pregnancy, use of weight loss 
medication, weight loss of  > 5kg 
in past 5 mths, use of medication 
promoting weight gain, use of 
medication contraindicated with 
Sibutramine. 
Measures:  
• % change in BMI, systolic & 
diastolic blood pressure & pulse, 
hunger. 
 
Outcome:  
Intention to treat at 6 mths: 
• BT + Sibutramine lost 
significantly more weight (7.8kg, 
3.2kg/m2) & reported 
significantly less hunger than BT 
+ placebo (3.2kg, 1.5kg/m2) 
From 7 – 12 mths (all taking 
Sibutramine) 
• BT + Sibutramine: gained .8kg 
(net loss 7kg), lost .2kg/m2 (net 
loss 3.3kg/m2) 
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Intervention: 
• First 6 mths, BT + placebo, or BT 
+ Sibutramine 
• Second 7 mths, all participants 
received Sibutramine 
BT:  
• Delivered by psychologist, 
dietitian or psychiatrist 
• family based manualised 
behavioural weight loss program 
• A & P groups, 13 weekly, 16 
biweekly 
• Aim 1200-1500k/cal per day & 
120 min walking per week.  
Sibutramine:  
• initially 5mg/day, wk 3 
10mg/day, wk 7 15mg/day 
• Medication reduced or 
discontinued in response to side 
effects 
• BT + placebo: lost 1.3kg (net loss 
4.5kg, 2.4kg/m2) 
• Difference between groups at 12 
mths not significant 
 
Medication was reduced (n=23) or 
discontinued (n= 10) because of side 
effects. 
 
Predictors: 
• Number of food record completed 
17.7% of variance 
• Treatment group 12.9% of 
variance 
 
Drop Out:  
• 9.7% in first 6 mths 
• 14.6% in second 6 mths 
• overall 24% 
 
Follow-up: 
• Not reported 
 
Saelens, B. 
E., Sallis, J. 
F., Wilfley, 
D. E., Patrick, 
K., Cella, J. 
A., & Buchta, 
R. (2002).  
 
 
 
Sample Characteristics: 
• 44 (26 M, 18 F) 
• 12 – 16 yrs (M = 14.2) 
• 30.7kg/m2  
• > 89% BMI 
• Recruited via advertisement 
 
Inclusion Criteria: 
• 20-100% above median BMI 
• Healthy 
 
Exclusion Criteria: 
• Engaged in other w/l program 
  
 
Intervention: 
Two conditions 
1. Healthy habits  
a. Computer assess diet & PA, 
generated plan for behaviour 
change & barrier 
management.  
b. Discussed with paediatrician 
c. Met with clinician 
d. Manual re behavioural skills 
e. Self-monitor eat & PA and 
mail to clinician 
f. 11 x 10 – 20 min p/call, 8 
weekly & 3 biweekly review 
weight, habits, behavioural 
strategies 
 
 
Measures:  
• 2d dietary intake interview 
• 7d PA interview 
• Sedentary behaviour self-report 
questionnaire 
• Eating & weight behaviour & 
beliefs 
 
Outcome: (4.1 mths) 
• BMI z-score (1) (2) sig. 
• BMI (1) 31.0-30.9kg/m2, (2) 
30.7 – 30.9kg/m2 
• % o/w (1) 62.0-59.8%, (2) 
62.3-66.2% 
• No sig. change in diet, PA, 
sedentary behaviour or eating & 
weight behaviour 
 
Attendance: 
• 70% completed 9+ p/calls 
 
Predictors: 
• More use of behavioural 
strategies 
• Greater recording sufficiency  
 
Drop Out:  
• 5% at post, 15% at f/up 
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g. Diet 1200-1500kC/day, 
spotlight diet 
h. Goal 60 min mod intensity 
PA 5/wk, sedentary 
i. Reward for meeting goals 
j. Parent information sheet, 
stimulus control & 
contingency management 
2. Typical Care: met with 
paediatrician, discuss motivation, 
provide information re eating & 
PA, encourage behaviour change 
 
Follow-Up: (7.2 mths)  
• BMI z-score (1) (2) not sig. 
• BMI (1) 31.1kg/m2, (2) 
32.1kg/m2 
• % o/w (1) 59.6%, (2) 66.4% 
Ebbeling, C. 
B., Leidig, M. 
M., Sinclair, 
K. B., 
Hangen, J. P., 
& Ludwig, D. 
S. (2003).   
 
 
Sample Characteristics: 
• 16 A (5 M, 11 F) 
• 13 to 21 yr old A 
 
Inclusion Criteria: 
• Obese A BMI > 95% 
 
Exclusion Criteria: 
• Major illnesses 
 
Intervention: 
• Educational & behavioural 
components 
• Provided nutrition bars for snacks 
• 12 sessions & 2 booster sessions 
Intervention group,  
• Low GL foods , not energy 
restricted 
• Target 45% to 50% of energy 
from carbohydrates, 30% to 35% 
from fat 
Conventional group 
• Reduced fat, limit fat, increase 
grains, f & v 
• Negative energy balance 250 to 
500 kcal/d 
• Target 55% to 60% of energy 
from carbohydrates, 25% to 30% 
from fat 
 
Measures:  
• BMI, FM 
• Insulin resistance 
• 7 day food diaries (Gl & DF) 
• Therapist adherence 
• Client participation 
 
Outcome: (6 mths) 
• GL decreased in intervention 
group, & did not change for 
comparison group 
• DF decreased in comparison 
group, & increased for 
conventional 
• Carbohydrate decreased in 
comparison 
• BMI decreased in intervention (-
1.3) , no change in control (.07) 
• FM decreased in intervention (-3) 
, no change in control (1.8) 
 
Attendance: 
• Attended 9.4 of 12 planned 
sessions 
 
Predictors: 
• GL predicted treatment response 
r²= .51 
• DF did not r²= .14 
 
Drop Out:  
• 12.5% 
 
Follow-Up: (12 mth) 
• BMI(-1.3kg/m2) & FM(-3kg)  
decreased more in exp 
• Insulin resistance increased less in 
exp group 
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Sugerman, H. 
J., Sugerman, 
E. L., 
DeMaria, E. 
J., Kellum, J. 
M., Kennedy, 
C., Mowery, 
Y., et al. 
(2003). 
Sample Characteristics: 
• 33 obese A  (19 F, 14 M) 
• 12.4 – 19.9 yrs (M = 16 yrs) 
• 150kg (100 – 303) 
• 38 – 91kg/m² (M = 52kg/m²) 
 
 
Inclusion Criteria: 
• Not reported 
 
Exclusion Criteria: 
• Psychological screening 
questionnaire 
 
Intervention: 
• Intensive discussions & screening 
• Surgery – Gastroplasty, gastric 
bypass, laparoscopic gastric 
bypass. 
• Follow-up at 2 wks, 3, 6, 12, & 18 
mths, then annually. 
Measures:  
• Weight & BMI. 
 
Outcome: (M = 1 yr) 
• Lost 45kg, 16kg/m² (n = 32) 
• Numerous late complications 
 
Attendance: 
• N/A 
 
Predictors: 
• Not reported 
 
Drop Out:  
• 3% at 1 yr 
• 25% at 5 yrs 
• 44% at 10 yrs 
• 72% at 14 yrs 
 
Follow-Up:  
• Significant weight loss at 5 (n = 
24, 55kg, 19kg/m²), 10 (n = 18, 
65kg, 18kg/m²), & 14 (n = 9, 
59kg, 14kg/m²), yrs after surgery. 
• 5 patients regained almost all lost 
weight between 5 & 10 yrs 
 
Dao, H., 
Frelut, M., 
Oberlin, F., 
Peres, G., 
Bourgeois, P., 
& Navarro, J. 
(2004).  
 
 
Sample Characteristics: 
• 55 (33 F, 22 M) 
• 9 to 17 yrs, M = 13.8yrs 
• 98.9kg (47-168), 36.84kg/m2 
(27.6-63.7) 
• Stage 4 or 5 puberty 
 
Inclusion Criteria: 
• Severe primary obesity 
 
Exclusion Criteria: 
• Genetic, metabolic or endocrine 
disease 
• Obesity secondary to brain 
tumour 
 
Intervention: 
• 6-12 mths inpatient treatment 
(home on weekends) 
• Interdisciplinary weight loss 
program 
• Energy intake 6700-7500 kJ/day 
(1600-1800 kcal/day) during 
weight loss, 7500-9200 kJ/day 
(1800-2200 kcal/day) during 
stabilization. 
 
 
Measures:  
• Initial examination & tests 
• DXA, BMI, WC & HC 
• Pubertal stage  (Tanner) 
 
Outcome:  
• BMI reduced 9.6kg/m2 
• BW reduced 24.08kg 
• WC reduced 0.19m 
• HC reduced 0.12m 
• WHR reduced 0.04 
• FM reduced 19.5kg 
• LM did not change 
 
Attendance: 
• N/A 
 
Predictors: 
• FM at baseline 
• Duration of treatment 
 
Drop Out:  
• Not reported 
 
Follow-up: 
• Not reported 
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• Nutrition training to P 
• 3 * 90 mins exercise sessions per 
week, encourage daily activity, 
information about lifestyle 
change. 
 
Herrera, E. 
A., Johnston, 
C. A., & 
Steele, R. G. 
(2004).  
 
 
Sample Characteristics: 
• 75 children (26 M, 49 F) 
• 6 to 18 yrs (M = 11.5kg/m2) 
• Average 66.9% over ideal BMI 
 
Inclusion Criteria: 
•  15% o/w 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• Pay for service paediatric weight 
loss clinic 
• Groups of 5 children & P(s), 10 
weekly sessions, 120 mins each 
• Three conditions: 
1) Treatment as usual (TAS); 
nutrition & exercise education, 
goal setting instructions.  
2) Behavioural; self-monitoring, 
praise & modeling, reinforcement 
& contracting (nutrition & 
exercise education, goal setting 
instructions) 
3) Cognitive; monitoring negative 
thoughts, restructuring negative 
thoughts, self-reinforcement 
(nutrition & exercise education, 
goal setting instructions) 
Measures:  
• Height & weight, BMI 
• Treatment fidelity; adherence to 
protocol 
 
Outcome:  
• Treatment fidelity maintained 
• Each condition decrease in % 
over ideal BMI; (1) d = .814, (2) d 
= 1.04, (3) d = .87 
• Behavioural condition superior to 
treatment as usual, cognitive did 
not differ from others. 
• 24% of TAS, 40% of behavioural, 
12% of cognitive changed BMI 
classification 
• Behavioural group, greater 
clinical significance, higher effect 
size, more changed BMI 
classification 
 
Attendance: 
• Not reported 
 
Predictors: 
• Not reported 
 
Drop Out:  
• 8% 
 
Follow-up: 
• Not reported 
 
Widhalm, K., 
Dietrich, S., 
& Prager, G. 
(2004). 
Sample Characteristics: 
• 8 A (7 M, 1 F) 
• 16 yrs (14.5 – 18.5) 
• 49.1kg/m2 (41 – 55) 
• 131.5kg (100 – 180) 
• Had depressive symptoms, low 
self-esteem, anxiety, peer 
acceptance problems, low athletic 
competence, forms of 
victimisation. 
 
Inclusion Criteria: 
• Resistant to other treatments 
• P insisted on treatment 
 
Exclusion Criteria: 
• Not reported 
Measures:  
• Intensive medical examination & 
psychological tests pre 
intervention. 
 
Outcome: (M = 10.5 mths) 
• No negative complications 
• Weight loss 25kg, 15.9% of initial 
body weight 
• Felt it was possible to lose weight, 
happy with body attitude 
 
 
Attendance: 
• N/A 
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Intervention: 
• Laparoscopic Banding 
• Strict dietary regime 
• Visits every 1 – 2 mths 
Predictors: 
• Not reported 
 
Drop Out:  
• N/A 
 
Follow-Up:  
• Not reported 
 
Horgan, S., 
Holterman, 
M. J., 
Jacobsen, G. 
R., Browne, 
A. F., Berger, 
R. A., Moser, 
F., et al. 
(2005).  
Sample Characteristics: 
• 4 A ( 2 F, 2 M) 
• 17 – 19 yrs 
• 40 – 61kg/m² (51.9kg/m²) 
• 118 – 170kg (147kg) 
 
Inclusion Criteria: 
•  40kg/m²  
• Failed medically supervised 
attempts at weight loss for at least 
6 mths 
 
Exclusion Criteria: 
• Medical, psychological & 
nutritional screening. 
 
Intervention: 
• Information session, screening 
• Laparoscopic adjustable gastric 
banding 
• Discharged the day of surgery 
 
Measures:  
 
 
Outcome: (M = 4 – 30 mths) 
• Weight loss 33kg 
• 13.15kg/m²  
• No early complications, late 
complication of cholecystitis. 
 
Attendance: 
• N/A 
 
Predictors: 
• Not reported 
 
Drop Out:  
• N/A 
 
Follow-Up:  
• Not reported 
Lazzer, S., 
Boirie, Y., 
Poissonnier, 
C., Petit, I., 
Duche, P., 
Taillardat, M., 
et al. (2005). 
Sample Characteristics: 
• 27 (13 M, 14 F) 
• 12 – 16 yrs 
 
Inclusion Criteria: 
• BMI > 97% 
 
Exclusion Criteria: 
• Previous participation in w/l 
program 
• Poor health 
• Medications influencing 
metabolism 
 
Intervention: 
Inpatient (10 mths) 
• 5 day/wk inpatient, home 
weekends & holidays 
• Lifestyle education 
 
 
 
 
 
 
Measures:  
• Body composition, physical 
capacities, energy expenditure 
 
Outcome: 
• Weight: M 18.4kg; F 15.7kg 
• BMI; M 8.1kg/m2; F 6.3kg/m2 
• LM; M 0.4kg; F 3.3kg 
• FM: M 18kg; F 12.5kg 
• %fat: M 14.9%; F 7.6% 
• strength & fitness 
• sedentary, moderate & total PA 
• REE 
 
Attendance: 
• N/A 
 
Predictors: 
• Not reported 
 
Drop Out:  
• 4% 
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• Diet; 1.3 BMR, 15-20% EE. 
49.8% carbohydrates; 17.9% fat, 
17.9% protein. Must consume all 
& only this for first 8 mths, 
adjustments allowed for last 2 
mths 
• Dietetic lessons, group 2/wk, 
individual 1/wk 
• PA; progressive PA training, 2 x 
40 min endurance & strength/wk. 
2 hrs/wk school physical 
education & 2 hrs/wk aerobic 
exercise. 
• P met monthly with sport 
physician, dietitian & 
psychologist to review progress & 
importance of family environment 
 
Follow-Up:  
• Not reported 
 
Resnicow, K., 
Taylor, R., 
Baskin, M., & 
McCarty, F. 
(2005). 
Sample Characteristics: 
• 147 F African American 
• 12-16 yrs (M = 13.6 yrs) 
• 32.7kg/m2 
• 43.2% fat 
• Recruited through churches, local 
liaison hired to recruit 
• Church incentive for recruitment 
& assessment completion 
 
Inclusion Criteria: 
• > 90th% BMI 
 
Exclusion Criteria: 
• Not reported 
 
Intervention: 
• Churches randomised to high (20 
to 26 sessions) or  moderate (6 
sessions) intensity behavioural 
group intervention over 6 mths  
• Experiential behavioural activity, 
physical activity, food preparation 
& tasting 
• A invited to all sessions,  
• P to every second, ½ session with 
A, ½ P only group 
1. High intensity 
• 1 day retreat 
• 4-6  MI p/calls 
• 2-way paging system motivational 
message & reminders 
2. Moderate intensity 
• Sessions only 
 
Measures:  
• Bioimpedance, waist & hip 
circumference, blood lipids & 
glucose, blood pressure, fitness 
(MSFT)  
 
Outcome: (6 mth) 
• No sig. differences 
• BMI diff. 0.5kg/m2 not sig. 
 
Attendance: 
• (1) M = 13 of 23, 66% 
• (2) M = 4 of 6, 57%,  
• P/calls M = 4 of 6 
 
 
Predictors: 
• High attendees (>75%) vs. low 
attendees (<75%) stat sig. diff. 
1.3kg/m2  
 
Drop Out:  
• 16% at post, 27% at follow-up 
 
Follow-Up: (1 yr) 
• No sig. differences 
• High attendees sig. lower BMI 
(2.2kg/m2), weight (4.6kg), %fat 
(2.5%) 
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Jelalian, E., 
Mehlenbeck, 
R., Lloyd-
Richardson, 
E. E., 
Birmaher, V., 
& Wing, R. 
R. (2006). 
Sample Characteristics: 
• 89  
• 13 – 16 yrs 
 
Inclusion Criteria: 
• 20 – 80% o/w by BMI 
• P able to participate 
• English speaking 
 
Exclusion Criteria: 
• Psychiatric disorder 
• Medication 
• Medical comorbities impacting on 
diet or PA 
• Already involved in w/l program 
 
Intervention: 
3 intervention groups 
1) Standard care – 3 individual 
dietetic session 
2) CBT + aerobic exercise (AE) 
3) CBT + peer enhanced adventure 
therapy (PEAT) 
 
CBT: 
• 60 mins 16 weekly sessions & 4 
monthly maintenance 
• P & A attend separate concurrent 
sessions 
• Diet 1400 – 1600kC dietary 
exchange system 
• Physical activity 30 mins 5d/wk 
• Biweekly P & A dyad meetings 
• Rewards for  0.23kg w/l & goal 
achievement 
• 30 min aerobic exercise session 
 
AE: 
• Extra 60 min aerobic exercise 
session 
 
PEAT: 
• Physical & mental challenges 
aimed at improving social skills, 
problem-solving ability & self-
confidence 
• Weekly 60 min + 2 x ½ day  
Measures:  
• Self-concept and social support 
 
Outcome: (4 mths) 
• (1) Discontinued due to A & P 
concerns re treatment 
acceptability & retention 
difficulties. Results for (2) & (3) 
• (2) 3.21kg & (3) 5.31kg sig. 
w/l, no sig. diff btw groups  
• (2) & (3) BMI no sig. diff btw 
groups  
• 4.5kg w/l, (2) 32%; (3) 48% no 
sig. diff 
• (2) & (3) improved self-concept 
• (3) greater treatment satisfaction 
 
Attendance: 
• (2) 73.5%, (3) 78.5% (not sig. 
diff) 
 
Predictors: 
• Higher attendance greater w/l 
 
Drop Out:  
• 18% at post, 26% at f/up 
 
Follow-Up:  (10 mth) 
• (2) 0.67kg & (3) 3.40kg sig. 
weight loss,  
• (2) & (3) BMI sig., no sig. diff 
btw groups 
• 4.5kg w/l, (2) 12%; (3) 35% sig. 
diff 
• (2) & (3) improved self-concept 
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APPENDIX B 
Written Instructions for Third Year Psychology Students Recruiting Adolescent and 
Parents 
 
The psychopathology lab report will examine the knowledge and beliefs of adolescents 
and parents regarding excess weight and obesity, Students and their parents will be asked to 
complete a questionnaire booklet. The adolescent questionnaire booklets will contain 
questionnaires concerning demographic information, knowledge and beliefs about excess 
weight, body image and dissatisfaction, eating and exercise behaviour, self-efficacy, motivation 
to change and psychosocial functioning.  Parental questionnaires will include measures of 
demographic information, knowledge and beliefs about excess weight in adolescents, their 
beliefs concerning their adolescent’s body image and dissatisfaction, eating and exercise 
behaviour, self-efficacy, motivation to change and psychosocial functioning.  
You have been provided with 4 sets of questionnaires. Each set contains adolescent and 
parent plain language statements, an informed consent form, parent and adolescent 
questionnaires and a small and a large envelope. You are to recruit 4 parents and adolescents. 
These can be any parents and adolescents that you know as long as the adolescent is aged 
between 12 years and 18 year and is still living at home.  
 
Recruitment involves a number of steps: 
1. Contact parents and adolescents and ask them to participate.  
2. Deliver the questionnaire package to the parent. It is very important that questionnaires be 
delivered to parents as parental consent must be obtained before adolescents participate.  
3. Ask the parent to read the Plain Language Statement carefully, if they have any 
questions they should contact the experimenters.  
a. If after reading the Plain Language Statement the parent decides not to participate 
thank them for their time (do not attempt to convince the parent to participate). 
b. If the parent agrees to participate, ask them to sign the informed consent form. 
4. Ask the adolescent to read the Plain Language carefully, if they have any questions they 
should contact the experimenters.  
a. If after reading the Plain Language Statement the adolescent decides not to 
participate thank them for their time (do not attempt to convince the adolescent to 
participate) 
b. If the adolescent agrees to participate, ask them to sign the informed consent 
form. 
5. Seal the signed consent form in the white envelope provided and place it in the larger 
envelop. 
6. Provide the adolescent and parent with their questionnaires. Ask parents and adolescents to 
seal the completed questionnaires in the larger envelope provided. 
7. Organise a time to collect the questionnaires. 
8. Return the sealed envelop to your tutorial.  
 
Ideally we would like both parents and adolescents adolescent to participate, this will 
provide us with very important information about the relationships between parents’ and 
adolescents’ weight related beliefs and behaviours. However, if the parent or the adolescent 
prefers not to participate, and the other would still like to be involved, the responses will still be 
useful. In this situation occurs it is still vital that the parent signs the consent form before either 
parents or adolescents complete the questionnaire. .  
 
There are a number of very important ethical considerations in this research. 
• It is essential that voluntary informed written parental consent is obtained. The parent must 
read the Plain Language Statement and voluntarily sign the consent form before either the 
parent or the adolescent complete the questionnaire 
• It is essential that participant responses remain confidential. Parents and adolescents should 
seal questionnaires in the envelope provided. You are to return these sealed envelopes to 
your tutorial. It is essential that envelops remain sealed. 
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APPENDIX C 
Plain Language Statement for Adolescents and Parents in Community Sample 
 
PROJECT INFORMATION:  
Factors Influencing Adolescent and Parent Knowledge and Perceptions of Weight 
Problems and Obesity 
 
Dear Adolescent, 
Thank you for your interest in the research project titled Factors influencing adolescent 
and parent knowledge and perception of weight problems and obesity. I am writing to invite 
you to participate in this project. The study is being undertaken by Leah Brennan, under the 
supervision of Dr Ray Wilks as part of a Doctor of Philosophy (PhD) degree with the 
Department of Psychology and Disability Studies at RMIT University. 
The present study has a number of aims. The first is to determine the knowledge and 
beliefs of adolescents and parents regarding excess weight and obesity and the extent to which 
knowledge and beliefs are influenced by demographical factors. The study also aims to 
determine if knowledge and beliefs are related to weight reduction behaviours. Finally this 
study aims to examine the relationship between your belief in your own abilities, motivation to 
change and healthy weight control behaviours.  
 If you and your parent(s) decide to participate in this program you will be asked to 
complete a number of questionnaires inquiring about demographic information, knowledge and 
beliefs about excess weight, body image and dissatisfaction, eating and exercise behaviour, 
belief in your abilities, motivation to change and your general well-being. It will take 
approximately 45 minutes to complete the questionnaire package. Ideally we would like both 
you and your parent to participate, this will provide us with very important information about 
the relationships between parents’ and adolescents’ weight related beliefs and behaviours. 
However, if your parent prefers not to participate, but permits your participation, your responses 
will provide us with very useful information about adolescents’ eating and exercise behaviour.  
 Once questionnaires are returned they will be scored and the information analysed. All 
information collected throughout this study will be kept in a locked filing cabinet accessible 
only to the researcher and her supervisor. The final report and any subsequent publications will 
report group information only and will not include any identifying information. Your 
participation in this program is completely voluntary and there is no obligation for you to take 
part. Please note that you can withdraw from the project at any time. If you do choose to 
withdraw, all unprocessed information already obtained from you will not be used. If you or 
your parents are concerned about any of your responses to the questionnaire items, please 
contact the research supervisor, Dr Ray Wilks, and he will discuss your concerns with you. 
 If you have any questions or you would like more information please call RMIT 
University on 9925 7376. If after reading this Information Letter you and your parent(s) agree to 
participate please sign the attached form and complete the questionnaires. It is essential that 
both you and your parent sign the consent form before either of you complete the 
questionnaires, please seal the completed consent form in the small envelop and place it in the 
larger envelop. Please seal the completed questionnaires (yours and your parents) in the 
envelope provided and return it as soon as possible. If you would like to receive information 
about the results of this study please include a stamped self-addressed envelope. 
 
Thank you for your participation, 
 
 
 
 
Leah Brennan     Dr Ray Wilks 
B.App.Sci (hons) Psychology   TPTC; BA; GradDipAppChPsych; MA; Ph.D 
PhD Candidate       Research Supervisor 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics Committee, 
University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745.   
Details of the complaints procedure are available from the above address. 
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PROJECT INFORMATION:  
Factors Influencing Young Adults Knowledge and Perceptions of Weight Problems and 
Obesity 
 
Dear Parent, 
Thank you for your interest in the research project titled Factors influencing adolescent 
and parent knowledge and perception of weight problems and obesity. I am writing to invite 
you to participate in this project. The study is being undertaken by Leah Brennan, under the 
supervision of Dr Ray Wilks as part of a Doctor of Philosophy (PhD) degree with the 
Department of Psychology and Disability Studies at RMIT University.  
 The present study has a number of aims. The first is to determine the knowledge and 
beliefs of adolescents and parents regarding excess weight and obesity and the extent to which 
knowledge and beliefs are influenced by demographical factors. The study also aims to 
determine if knowledge and beliefs are related to weight reduction behaviours. Finally this 
study aims to examine the relationship between belief in oneself, motivation to change and 
healthy weight control behaviours. 
 If you and your adolescent decide to participate in this program you will be asked to 
complete a number of questionnaires inquiring about demographic information, knowledge and 
beliefs about excess weight, body image and dissatisfaction, eating and exercise behaviour, 
belief in oneself, motivation to change and general well-being. You will also be asked to 
complete a questionnaire booklet. It will take approximately 30 minutes to complete this 
questionnaire package. Ideally we would like both you and your adolescent to participate, this 
will provide us with very important information about the relationships between parents’ and 
adolescents’ weight related beliefs and behaviours. However, if your adolescent prefers not to 
participate, and you would still like to be involved, your responses will provide us with very 
useful information about adolescents’ eating and exercise behaviour.  
 Returned questionnaires will be scored and the information analysed. All information 
collected throughout this study will be kept in a locked filing cabinet accessible only to the 
researcher and her supervisor. The final report and any subsequent publications will report 
group information only and will not include any identifying information. Your participation in 
this program is completely voluntary and there is no obligation for you to take part. Please note 
that you can withdraw from the project at any time, if you do choose to withdraw all 
unprocessed information already obtained from you will not be used. If you or your adolescent 
are concerned about any of your responses to the questionnaire items, please contact the 
research supervisor, Dr Ray Wilks, and he will discuss your concerns with you.  
 If you have any questions or you would like more information please call RMIT 
University on 99257376. If after reading this Information Letter you and your adolescent agree 
to participate please sign the attached form and complete the questionnaires. It is essential that 
you sign the consent form before either of you complete the questionnaires, please seal the 
completed consent form in the small envelop and place it in the larger envelop. Please seal the 
completed questionnaires (yours and your adolescents’) in the larger envelope provided and 
return it as soon as possible. If you would like to receive information about the results of this 
study please include a stamped self-addressed envelope. 
 
Thank you for your participation, 
 
 
 
Leah Brennan     Dr Ray Wilks 
B.App.Sci (hons) Psychology   TPTC; BA; GradDipAppChPsych; MA; Ph.D 
PhD Candidate      Research Supervisor 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics Committee, 
University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745.   
Details of the complaints procedure are available from the above address. 
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APPENDIX D 
Consent Form for Adolescents and Parents in Community Sample 
 
RMIT HUMAN RESEARCH ETHICS COMMITTEE 
Prescribed Consent Form For Persons Participating In Research Projects 
Involving Interviews, Questionnaires or Disclosure of Personal Information 
 
FACULTY OF Applied Science 
DEPARTMENT OF Psychology and Disability Studies 
Name of participant: 
 
Project Title: Factors Influencing Adolescent and Parent Knowledge and 
Perceptions of Weight Problems and Obesity 
Name(s) of investigators:  Leah Brennan Phone: 9925 7741 
 Dr Ray Wilks Phone: 9925 7722 
 
1. I have received a statement explaining the interview/questionnaire involved in this 
project. 
 
2. I consent to participate in the above project, the particulars of which - including details 
of the interviews or questionnaires - have been explained to me. 
 
3. I authorise the investigator or his or her assistant to interview me or administer a 
questionnaire. 
 
4. I acknowledge that: 
Having read the Plain Language Statement, I agree to the general purpose, methods and 
demands of the study. 
I have been informed that I am free to withdraw from the project at any time and to withdraw 
any unprocessed data previously supplied. 
The project is for the purpose of research and/or teaching. It may not be of direct benefit to me. 
The confidentiality of the information I provide will be safeguarded.  However, should 
 information of a confidential nature need to be disclosed for moral, clinical or legal 
 reasons, I will be given an opportunity to negotiate the terms of this disclosure. 
The security of the research data is assured during and after completion of the study.  The data 
collected during the study may be published, and a report of the project outcomes will be 
provided to me if I return a stamped addressed envelop with my questionnaire.   Any 
information which will identify me will not be used. 
Participant’s Consent 
Name:  Date:  
(Participant) 
Parent’s Consent (where participant is under 18 years of age) 
I consent to the participation of ____________________________________ in the above 
project. 
Signature: (1)                                             (2) Date:  
(Signatures of parents or guardians) 
 
Participants should be given a photocopy of this consent form after it has been signed. 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics Committee, 
University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745.   
Details of the complaints procedure are available from the above address. 
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APPENDIX E 
Parent Health and Weight History Surveys (PHWHS) 
 
This questionnaire collects information about you and your family, your eating and activity 
habits and your general well-being. Please read and answer every question in this booklet. Some 
of the questions may seem a bit personal but this information will be very useful in helping us 
learn more about adolescent eating and exercise. 
 
Your Adolescent:  
 
Age:     years     months.  Sex:  M F 
School Year: (please circle one)  
Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
 
Height:     cm.   Weight:       kg. 
This information is very important. If you are not sure of your adolescent’s height and 
weight please check so you can answer this question.  
 
Your relationship with this adolescent: 
 Mother     Father 
 Step mother    Step Father 
 Foster mother    Foster Father 
 Other: ___________________________________________________ 
 
How would you describe your adolescent’s present weight? (please circle one) 
Very 
Underweight 
Underweight Normal Weight Overweight Very Overweight 
 
Would you like them to weigh something different to their present weight?  
No  Yes 
If yes, (a) How much does their weight concern you? 
A lot, it is a major problem Some, it is a small problem None, it is not a problem 
 
  (b) How much would you like them to weigh?     _kg 
 
What would their doctor say is their ideal body weight?     _kg 
What would you say is their ideal weight? ____________________________ kg 
What would they say is their ideal weight? ____________________________kg 
What do they usually weigh? _______________________________________kg 
 
 
 
Use the silhouettes above to answer the following questions about your adolescent (for each 
item fill in the number of the corresponding silhouette) 
 a. Which figure is closest to their size? _____________________________ 
 b. Which figure is closest to the size you think they should be? __________ 
 c. Which figure is closest to the size they think they should be?__________ 
 
In an average week or month, does their weight usually fluctuate (go up and down)?  
(please circle)   YES    NO (Please go to next question) 
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 (a) How much does their weight fluctuate? __________________ kg per month or week  
 (b) What do you think causes their weight to fluctuate? (Please circle all that apply) 
  1. Changes in activity patterns 
  2. Changes in the season or weather 
  3. Stress 
  4. Special events like holidays, parties, vacations 
  5. Changes associated with the menstrual cycle 
  6. Binge eating 
  7. Irregular eating habits 
  8. Changes in metabolism 
  9. Changes in water retention 
  10. Other, please describe 
 
In your opinion have they been overweight at other periods of their life? No Yes 
If yes, when were they overweight? (please circle all that apply) 
(a) Infant (up to 1 year)  
(b) Young child (1 to 5 years) 
(c) Older child (5 to 11 years) 
(d) Early adolescence (12 to 15 years) 
(e) Late adolescence (15 to 18 years) 
 
Do any of your adolescent’s relatives have body shapes similar to theirs? 
(a) Mother 
(b) Father 
(c) Step Mother 
(d) Step Father 
(e) Grandmother on mother’s side 
(f) Grandfather on mother’s side 
(g) Grandmother on father’s side 
(h) Grandfather on father’s side 
(i) Oldest brother 
(j) Youngest brother 
(k) Oldest sister 
(l) Youngest sister 
 
How do you explain the fact that your adolescent and this person (these people) have similar 
body shapes? 
(a) Biology, genetics 
(b) Social influence 
(c) Similar lifestyle 
(d) Other:          
          
 
Have they ever tried to lose weight? (please circle)   YES   NO (Please go to next 
question) 
 (a) About how many times has your adolescent tried to lose weight? _____ 
 (b) What is the most weight they have ever lost in one time? ________ kg 
 
How often is your adolescent preoccupied with losing weight? (please circle) 
Never Sometimes Usually Always 
 
How important is weight to your adolescent’s self-concept? (please circle) 
Not Important Somewhat Important Very Important Extremely Important 
 
Do you think of your adolescent as having a weight problem? (please circle)  
 No (Please go to next question)  Yes 
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(a) How do you generally deal with your adolescent’s weight problem? (please circle) 
Very Accepting Accepting Neutral Critical Very Critical 
   
(b) Do you try to give advice regarding your adolescent’s weight problem?(please 
circle) 
   YES   NO (Please go to next question) 
 
Do you feel that your adolescent has been discriminated against because of their weight?  
(please circle) 
Yes No Don’t Know 
 
Do you feel that their opportunities in life have been limited because of their weight?  
Yes No Don’t Know 
 
Your family background 
Your country of birth: 
 Australia    Somalia 
 Turkey     Macedonia 
 Italy     Yugoslavia 
 Greece     China 
 Vietnam    Other: __________________________ 
Are you of Aboriginal or Torres Strait Islander origin?  No  Yes 
 
What ethnic group do you identify with? 
 Australian    Turkish 
 Italian     Macedonian  
 Greek     Yugoslav 
 Vietnamese    Chinese 
 Somalian    Other: __________________________ 
 
What is the main language spoken at home? ________________________ 
 
Your highest level of education: (please circle one) 
 Less that year 10 
 Year 10/11 
 Year 12 
 Trade/apprenticeship 
 TAFE/college certificate 
 University degree 
 
Are you currently in paid employment? (please circle)  No  Yes  
If yes, How many hours per week?         Hrs 
Please write your job title and a brief description of what you do in your paid employment: 
            
 
Your partner’s country of birth: 
 Australia    Somalia 
 Turkey    Macedonia 
 Italy     Yugoslavia 
 Greece    China 
 Vietnam    Other: __________________________ 
Is your partner of Aboriginal or Torres Strait Islander origin? No  Yes 
 
 626 
What ethnic group does your partner identify with? 
 Australian    Turkish 
 Italian    Macedonian  
 Greek     Yugoslav 
 Vietnamese    Chinese 
 Somalian    Other: __________________________ 
 
Your partner’s highest level of education? (please circle one) 
 Less that year 10 
 Year 10/11 
 Year 12 
 Trade/apprenticeship 
 TAFE/college certificate 
 University degree 
 
Is your partner currently in paid employment? (please circle) No  Yes 
If yes, How many hours per week?         Hrs 
 
Please write your partner’s job title and a brief description of what they do in their paid 
employment:            
 
Which of the following income bands best describes the TOTAL INCOME for your family 
(gross – before tax) (please circle one) 
  
Less than $58 per week      $482-$577 per week 
(less than $3001 per year)     ($25001-$30000 per year) 
 
$59 - $96 per week      $578 - $673 per week 
($3001 - $5000 per year)     ($30001 - $35000 per year) 
 
$97 - $154 per week      $674 - $769 per week 
($5001-$8000 per year)      ($35001 - $40000 per year 
 
$155 - $230 per week      $770 - $961 per week 
($8001 - $12000 per year)     ($40001 - $50000 per year) 
  
$231 - $308 per week      $962 - $1154 per week 
($12001 - $16000 per year)     ($50001 - $60000 per year) 
 
$309 - $385 per week      $1155 - $1346 per week 
($16001 - $20000 per year)     ($60001 - $70000 per year) 
 
$386 - $481 per week      More than $1346 per week 
($20001 - $25000 per year)     (More than $70000 per year) 
 
Your family 
Your current marital status: 
 Married    Separated 
Defacto     Never married/defacto 
Divorced    Widower 
 
Which best describes the household in which your adolescent is presently living?(please circle) 
 Original family (both biological parents) 
 Step family (two parents, one being a step parent) 
 Sole parent family 
 Other:            
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Your Health 
Do you have any health problems?   No  Yes (please describe)  
            
Are you taking any medication?  No  Yes(please describe)  
            
 
Compared to other people your age, how would you rate your physical health at the present? 
(please circle one)  
Poor Fair Good Excellent Don’t Know 
 
Compared to other people your age, how would you rate your mental health at the present? 
(please circle one)  
Poor Fair Good Excellent Don’t Know 
 
Height:     cm.   Weight:       kg. 
 
How would you describe your present weight? (please circle one) 
Very 
Underweight 
Underweight Normal Weight Overweight Very Overweight 
 
Would you like to weigh something different to your present weight? No Yes 
If yes, (a) How much does your weight bother you? 
A lot, it is a major problem Some, it is a small problem None, it is not a problem 
 
  (b) How much would you like to weigh?      Kg 
 
What would your doctor say is your ideal body weight?      Kg 
 
In your opinion have you been overweight at other periods of your life? No Yes 
If yes, when were you overweight? (please circle all that apply) 
(f) Infant (up to 1 year)  
(g) Young child (1 to 5 years) 
(h) Older child (5 to 11 years) 
(i) Early adolescence (12 to 15 years) 
(j) Late adolescence (15 to 18 years) 
(k) Early adulthood (18 to 40 years) 
(l) Middle adulthood (40 to 60 years) 
(m) Late adulthood (60+ years) 
 
 
 
Use the silhouettes above to answer the following questions about yourself? 
(a) Which figure is closest to your present size?     
(b) Which figure is closest to the size you desire?     
(c) Which figure is closest to the size you think your doctor would recommend ?   
(d) Which figure best represents you as a child? __________________ 
(e) Which figure represents you before puberty? __________________ 
(f) Which figure best represents you after puberty? __________________ 
(g) Which figure best represents you during your 20s? ______________ 
(h) Which figure best represents you during your 30’s? ________________ 
(i) Which figure best represents you during your 40s? _________________ 
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APPENDIX F 
Adolescent Health and Weight History Surveys (AHWHS) 
 
This questionnaire collects information about you, your eating and activity habits and your 
general well-being. Please read and answer every question in this booklet. Some of the 
questions may seem a bit personal but this information will be very useful in helping us match 
the program to your needs. Please answer all questions. 
 
Background Information 
Name:             
Participating Parent:           
 
Date of Birth:            
 
Age:     years     months.   Sex:  M F 
School Year: (please circle one)  
Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
 
Your country of birth: 
 Australia    Somalia 
 Turkey     Macedonia 
 Italy     Yugoslavia 
 Greece     China 
 Vietnam    Other: _______________________________ 
 
Are you of Aboriginal or Torres Strait Islander origin?   No  Yes 
 
What ethnic group do you identify with? 
 Australian    Turkish 
 Italian     Macedonian  
 Greek     Yugoslav 
 Vietnamese    Chinese 
 Somalian    Other: ________________________________ 
 
What is the main language spoken at home? ______________________________ 
 
Your Health 
Do you have any health problems?    No  Yes (please describe) 
           
            
 
Are you taking any medication?   No  Yes (please describe)  
           
            
 
Compared to other people your age, how would you rate your physical health at the present? 
(please circle one)  
Poor Fair Good Excellent Don’t Know 
 
Compared to other people your age, how would you rate your mental health at the present? 
(please circle one)  
Poor Fair Good Excellent Don’t Know 
 
For females:  
Have you commenced menstruation (periods)?     No  Yes 
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If yes how old were you when you had you first menstrual period? 
    years,       months. 
 
Your Body 
Height:     cm.   Weight:      kg. 
This information is very important. If you are not sure of your height & weight please 
measure/weigh yourself. 
 
How would you describe your present weight? (please circle one) 
Very 
Underweight 
Underweight Normal Weight Overweight Very Overweight 
 
How often do you think about your weight? (please circle) 
Never Sometimes Often Always 
 
Are you dissatisfied with your weight?     No   Yes  
Would you like to weight something different to your present weight? (please circle) 
  No (Go to next question)  Yes  
 
 (a) If Yes, How much does your weight bother you? (please circle) 
A lot,  
it is a major problem 
Some, 
 it is a small problem 
None, 
 it is not a problem 
  (b) How much would you like to weigh?  ____________________________ kg 
 
What would your doctor say is your ideal body weight?       Kg 
What would you say is your ideal body weight? ________________________ kg 
What would your family say is your ideal body weight? __________________ kg 
What would your friends say is your ideal body weight? __________________ kg 
 
In your opinion have you been overweight at other periods of your life? No Yes 
If yes, when were you overweight? (please circle all that apply) 
(n) Infant (up to 1 year)  
(o) Young child (1 to 5 years) 
(p) Older child (5 to 11 years) 
(q) Early adolescence (12 to 15 years) 
(r) Late adolescence (15 to 18 years) 
 
Use the silhouettes above to answer the following questions about yourself? 
(a) Which figure is closest to your present size?      
(b) Which figure is closest to the size you desire?      
(c) Which figure is closest to the size your family thinks you should be?    
(d) Which figure is closest to the size your friends think you should be?    
(e) Which figure is closest to the size you think your doctor would recommend t?   
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Have you ever tried to lose weight? (please circle)   No (Please go to next question)  Yes 
(a) About how many times total in your life would you estimate that you have tried to 
lose weight? __________ times 
 (b) What is the most weight you have ever lost in one time? _________ kg 
 
Do you think of yourself as having a weight problem?(please circle) 
No (Please go to next question)  Yes 
 
(a) How do your family members generally deal with your weight problem?  
Very accepting Accepting Neutral Critical Very critical 
 
(b) Do your family members try to give you advice regarding your weight 
problem?(please circle)  Yes   No (Please go to next question) 
  
(c) How often is this advice helpful? (please circle)  
Never Sometimes Usually Always 
  (d) How do your friends generally deal with your weight problem? (please circle) 
Very accepting Accepting Neutral Critical Very critical 
  
 (e) Do your friends try to give you advice regarding your weight problem? 
(please circle)    No (Please go to next question)   Yes  
  
(f) How often is this advice helpful? (please circle)  
Never Sometimes Usually Always 
  
How often are you dieting to lose weight? (please circle) 
Never Sometimes Usually Always 
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APPENDIX G 
Family and Friend Influence Health Behaviour Survey (FFIHBS) and Scoring 
Information 
 
 
How often in the last 30 days has your family done the following? 
 
 Almost 
Never 
Once 
in a 
while 
Some-
times 
Often Almost 
Always 
Healthy Eating      
1. Encourage each other to eat low fat foods 1 2 3 4 5 
2. Discuss how eating high fat foods is unhealthy 1 2 3 4 5 
3. Remind each other to choose low fat food 1 2 3 4 5 
4. Share ideas on healthy eating. 1 2 3 4 5 
Exercise      
1. Encourage each other to exercise more regularly 1 2 3 4 5 
2. Discuss how lack of exercise is unhealthy 1 2 3 4 5 
3. Remind each other to exercise more regularly 1 2 3 4 5 
4. Share ideas on how to exercise more regularly. 1 2 3 4 5 
 
 
 
How often in the last 30 days have your friends done the following? 
 
 Almost 
Never 
Once 
in a 
while 
Some-
times 
Often Almost 
Always 
Healthy Eating      
1. Encourage each other to eat low fat foods 1 2 3 4 5 
2. Discuss how eating high fat foods is unhealthy 1 2 3 4 5 
3. Remind each other to choose low fat food 1 2 3 4 5 
4. Share ideas on healthy eating. 1 2 3 4 5 
Exercise      
1. Encourage each other to exercise more regularly 1 2 3 4 5 
2. Discuss how lack of exercise is unhealthy 1 2 3 4 5 
3. Remind each other to exercise more regularly 1 2 3 4 5 
4. Share ideas on how to exercise more regularly. 1 2 3 4 5 
 
 
 
 
 
Scoring: 
Add scores for each subscale, (1) Family Healthy Eating; (2) Family Exercise; (3) Friends 
Healthy Eating; (4) Friends Exercise. 
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APPENDIX H 
RMIT University Human Research Ethics Committee Approval 
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APPENDIX I 
Plain Language Statement for Young Adults in Community Sample 
 
PROJECT INFORMATION 
Factors Influencing Young Adults’ Knowledge and Perceptions of Weight 
Problems and Obesity 
 
Dear Student, 
Thank you for your interest in the research project titled Factors influencing young 
adults’ knowledge and perception of weight problems and obesity. I am writing to invite you to 
participate in this project. The study is being undertaken by Leah Brennan, under the 
supervision of Dr Ray Wilks. It forms part of a Doctor of Philosophy (PhD) degree, with the 
Department of Psychology and Disability Studies at RMIT University.  Some of the results of 
this study will be used in the first year psychology laboratory reports. The questionnaires will be 
administered to first year psychology students from RMIT University.  
The prevalence of weight problems and obesity has increased dramatically in recent 
years. Overweight and obese individuals have an increased risk of cardiovascular problems, a 
higher incidence of diabetes, high blood pressure and other medical problems. As well as these 
health problems overweight individuals commonly experience social stigma and negative 
psychological consequences. In order to develop prevention and treatment programs it is 
essential that researchers have an understanding of the community’s knowledge and perceptions 
regarding weight problems.  
The present study has a number of aims. The first is to determine the knowledge and 
beliefs of young adults regarding excess weight and obesity and the extent to which knowledge 
and beliefs are influenced by demographic factors. The study also aims to determine if 
knowledge and beliefs are related to weight reduction behaviours. Finally this study aims to 
examine the relationship between belief in ones own ability to change, motivation to change and 
healthy weight control behaviours. If you participate in this project you will be asked to 
complete a number of questionnaires inquiring about demographic information, knowledge and 
beliefs about excess weight, body image and dissatisfaction, eating and exercise behaviour, your 
belief about your ability to change, your motivation to change and your general well-being.  
 Questionnaires can be given to tutors or they can be placed in the box outside your 
course coordinator’s office (Dr Emma Little in Bundoora or Dr Sophie Xenos in the City). 
Questionnaires will then be scored and the information analysed. Individual names will not be 
associated with questionnaire responses. Only processed data will be returned to students for 
use in their lab report. All information collected throughout this study will be kept in a locked 
filing cabinet accessible only to the researcher and her supervisor. The final report and any 
subsequent publications will report group information only and will not include any identifying 
information. Your participation in this program is completely voluntary and there is no 
obligation for you to take part. Please note that you can withdraw from the project at any time. 
If you do choose to withdraw, all unprocessed information already obtained from you will not 
be used. Please approach the course coordinator (Dr Emma Little in Bundoora or Dr Sophie 
Xenos in the City), to request an alternate practical task if you prefer not to complete this 
questionnaire. 
If you have any questions or you would like more information please call Dr Ray Wilks 
on 9925 7722 or Leah Brennan on 9925 7741. If after reading this Information Letter you agree 
to participate please complete the questionnaire and return them to your tutor or the return box 
in the psychology department. 
 
Thank you for your participation, 
 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics Committee, 
University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745.   
Details of the complaints procedure are available from the above address. 
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APPENDIX J 
Consent Form for Young Adults in Community Sample 
 
RMIT HUMAN RESEARCH ETHICS COMMITTEE 
Prescribed Consent Form For Persons Participating In Research Projects 
Involving Interviews, Questionnaires or Disclosure of Personal Information 
 
FACULTY OF Applied Science 
DEPARTMENT OF Psychology and Disability Studies 
Name of participant:  
Project Title: Factors Influencing Young Adults’ Knowledge and Perceptions of 
Weight Problems and Obesity 
Name(s) of investigators Leah Brennan Phone: 9925 7741 
 Dr Ray Wilks Phone 9925 7722 
 Assoc Prof  Jeff Walkley Phone: 9925 7359 
 
1. I have received a statement explaining the interview/questionnaire involved in this 
project. 
 
2. I consent to participate in the above project, the particulars of which - including details 
of the interviews or questionnaires - have been explained to me. 
 
3. I authorise the investigator or his or her assistant to interview me or administer a 
questionnaire. 
 
4. I acknowledge that: 
Having read the Plain Language Statement, I agree to the general purpose, methods and 
demands of the study. 
I have been informed that I am free to withdraw from the project at any time and to withdraw 
any unprocessed data previously supplied. 
The project is for the purpose of research and/or teaching. It may not be of direct benefit to me. 
The confidentiality of the information I provide will be safeguarded.  However, should 
 information of a confidential nature need to be disclosed for moral, clinical or legal 
 reasons, I will be given an opportunity to negotiate the terms of this disclosure. 
The security of the research data is assured during and after completion of the study.  The data 
collected during the study may be published, and a report of the project outcomes will be 
provided to me if I return a stamped addressed envelop with my questionnaire.   Any 
information which will identify me will not be used. 
Participant’s Consent 
 
Name:  Date:  
(Participant) 
 
Name:  Date:  
(Witness to signature) 
 (Witness to signature) 
 
Participants should be given a photocopy of this consent form after it has been signed. 
 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics Committee, 
University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745.   
Details of the complaints procedure are available from the above address. 
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APPENDIX K 
Young Adult Health and Weight History Survey (YAHWHS) 
 
This questionnaire collects information about you, your eating and activity habits and your 
general well-being. Please read and answer every question in this booklet. Some of the 
questions may seem a bit personal but this information will be very useful in helping us learn 
more about young adults.  
 
Today’s Date:       
 
Date of Birth:    _        
 
Age:     years      months.  Sex:  M F 
Your country of birth: 
 Australia    Somalia 
 Turkey     Macedonia 
 Italy     Yugoslavia 
 Greece     China 
 Vietnam    Other: _______________________________ 
Are you of Aboriginal or Torres Strait Islander origin?   No  Yes 
What ethnic group do you identify with? 
 Australian    Turkish 
 Italian     Macedonian  
 Greek     Yugoslav 
 Vietnamese    Chinese 
 Somalian    Other: ________________________________ 
What is the main language spoken at home? ______________________________ 
 
Your Health 
Do you have any health problems?    No  Yes (please describe) 
           
            
Are you taking any medication?   No   Yes please describe)
           
            
 
Compared to other people your age, how would you rate your physical health at the present? 
(please circle one)  
Poor 
1 
Fair 
2 
Good 
3 
Excellent 
4 
Don’t Know 
5 
 
Compared to other people your age, how would you rate your mental health at the present? 
(please circle one)  
Poor 
1 
Fair 
2 
Good 
3 
Excellent 
4 
Don’t Know 
5 
 
For females:  
How old were you when you had you first menstrual period? __yrs,  _mnths. 
 
Your Body 
Height:     cm.   Weight:      kg. 
This information if very important. If you are not sure of you height and weight please 
measure/weigh yourself. 
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How would you describe your present weight? (please circle one) 
Very 
Underweight 
Underweight Normal Weight Overweight Very Overweight 
 
Would you like to weigh something different to your present weight? No Yes 
 
If yes, (a) How much does your weight bother you? 
A lot, it is a major problem Some, it is a small problem None, it is not a problem 
 
 (b) How much would you like to weight?     Kg 
What would your doctor say is your ideal body weight?    Kg 
In your opinion have you been overweight at other periods of your life? No Yes 
If yes, when were you overweight? (please circle all that apply) 
(s) Infant (up to 1 year)  
(t) Young child (1 to 5 years) 
(u) Older child (5 to 11 years) 
(v) Early adolescence (12 to 15 years) 
(w) Late adolescence (15 to 18 years) 
 
 
Use the silhouettes above to answer the following questions about yourself? 
(f) Which figure is closest to your present size?      
(g) Which figure is closest to the size you desire?      
(h) Which figure is closest to the size your family thinks you should be?    
(i) Which figure is closest to the size your friends think you should be?    
(j) Which figure is closest to the size you think your doctor would recommend that you be?  
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APPENDIX L 
RMIT University Human Research Ethics Committee Approval for Young Adult Study 
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APPENDIX M 
Samples of Treatment Study Recruitment Information 
 
Information Provided to RMIT Media Department 
 
The Effectiveness of Motivational Interviewing and Cognitive behaviour Therapy for Improving 
Body Composition and Function in Overweight Adolescents 
 
Researcher:   Ms Leah Brennan 
Supervisors:   Dr Ray Wilks 
   A/Prof Jeff Walkley 
 
RMIT University is currently conducting a research project investigating the 
effectiveness of Motivational Interviewing and Cognitive Behaviour Therapy for improving 
body composition and function in overweight adolescents. 
The prevalence of overweight and obesity has increased dramatically in recent years 
and many children and adolescents are experiencing problems in maintaining a healthy weight. 
Unfortunately overweight adolescents are likely to become overweight adults. Overweight and 
obese individuals have increased risk of cardiovascular problems, a higher incidence of 
diabetes, high blood pressure and other medical problems. In addition to these health problems 
overweight and obese individuals commonly experience social stigma and negative 
psychological consequences.  
In contrast to the considerable research addressing childhood overweight and obesity 
there have been relatively few well designed studies addressing the treatment of weight 
problems in adolescents. The lack of research in this area is particularly concerning given that 
overweight adolescents are even more likely to become obese adults than overweight children. 
Thus, there is a need for good research in the area of adolescent overweight and obesity.  
The present study has a number of aims: 
1. To educate overweight adolescents and their parents about the healthy eating and exercise 
choices that are necessary for loss weight.  
2. To teach overweight adolescents and their parents to use behaviour change strategies to 
implement and sustain the lifestyle changes necessary for maintained weight loss.  
 Participants of the study will be overweight adolescents, aged between 12 and 18, 
parents will also be required to participate in the program. Parents and adolescents will be 
required to attend an assessment interview, complete a number of questionnaires and undertake 
a thorough physical assessment before commencing the program, immediately after, and 
approximately six months after completion of the program  
 Treatment will be conducted on an individual basis. The treatment program will consist 
of 12, one hour treatment sessions, with initial sessions conducted weekly and later session 
conducted fortnightly. Both parents and adolescents will participate in the treatment program. 
Parents and adolescents will attend some sessions together and others individually.  Adolescent 
treatment will focus on the physical, social, cognitive and emotional aspects of weight loss and 
aim to increase participant’s knowledge and skills in each of these areas so that they are better 
able to make healthy eating and exercise choices. Parents will be involved in some of the 
adolescent sessions and will attend other sessions on their own. Parent only sessions will be 
designed to teach the parent how to assist their adolescent to make healthy eating and exercise 
choices.  
The information gained during this study will provide essential information about 
overweight and obesity in adolescents, and will help in the further development of programs to 
prevent and treat weight problems. The study will begin in February and run throughout 2003. 
Preliminary findings will be available mid 2003 with final results available in 2004. For more 
information please contact Leah Brennan on (03) 9925 7376 or leah.brennan@rmit.edu.au. 
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Adolescents with Weight 
Problems 
 
RMIT University researchers are offering free treatment programs 
to assist adolescents experiencing weight problems.  
 
The prevalence of overweight adolescents has increased dramatically in recent years. 
Unfortunately these overweight children and adolescents are likely to become 
overweight adults. Overweight and obese individuals have increased risk of 
cardiovascular problems, diabetes, high blood pressure and other medical problems. In 
addition to these health problems overweight and obese individuals commonly 
experience social stigma and negative psychological consequences. 
 
The programs will teach adolescents and their parents a range of useful strategies to 
improve nutrition and increase daily activity. Adolescents will also be assisted to 
develop and maintain their motivation to change eating and exercise habits. 
 
All overweight adolescents experiencing difficulty maintaining a 
healthy body weight are eligible to participate. 
 
For more information about the project please contact RMIT 
University on (03) 9925 7376  
or Leah Brennan on s9901033@student.rmit.edu.au. 
 
 
 
Concerned about being overweight? The prevalence of overweight adolescents has increased 
dramatically in recent years. It is predicted that 50% of young Australians will be overweight or 
obese by 2020. Unfortunately these overweight adolescents are likely to become overweight 
adults. Overweight and obese individuals have increased risk of cardiovascular problems, 
diabetes, high blood pressure and other medical problems. In addition to these health problems 
overweight and obese individuals commonly experience social stigma and negative 
psychological consequences.  
Want to do something about it? RMIT University researchers are offering free treatment 
programs to assist adolescents experiencing weight problems. These programs are designed to 
assist adolescents to improve their eating and activity habits. The programs will teach 
adolescents and their parents a range of useful strategies to improve nutrition and increase daily 
activity. Adolescents will also be assisted to develop and maintain their motivation to change 
eating and exercise habits. These programs are being run free of charge at RMIT University 
City and Bundoora campuses. All overweight adolescents experiencing difficulty maintaining a 
healthy body weight are eligible to participate.  
Want more information? For more information about the project please contact RMIT 
University on (03) 9925 7376 or Leah Brennan on s9901033@student.rmit.edu.au. 
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APPENDIX N 
Phone Intake Survey for Treatment Study 
 
Demographics: 
Parent Name:            
Mailing Address:           
Home Phone Number:           
Mobile Phone Number:           
Email Address:            
How did you hear about the study?         
Referral Name and Number:          
Who initiated contact?   Parent(1)   Adolescent(2) 
Does your adolescent know you called about the program? No(1)   Yes(2) 
Adolescent Name:           
Age:       Sex:       
Height:      Weight:      
School Year:  7 8 9 10 11 12 
Does your adolescent have any health problems?  No(1)   Yes(2) 
            
Is your adolescent taking any medication?  No(1)   Yes(2)  
            
Are they currently involved in any other specialist services? No(1)  Yes(2)  
            
Compared to other people they age, how would you rate their physical health at the present?  
Poor (1) Fair (2) Good (3) Excellent (4) Don’t Know (5) 
Compared to other people their age, how would you rate their mental health at the present?  
Poor (1) Fair (2) Good (3) Excellent (4) Don’t Know (5) 
Weight Loss: 
How would you describe you adolescent’s present weight:   
Underweight(1)  Normal(2)  Overweight(3)  Very Overweight(4) 
How much does their weight bother you? 
A lot, it is a major problem(1) Some, it is a small problem(2) None, it is not a problem(3) 
 
What do you think would be a healthy body weight for them?      kg 
Why do you think your adolescent is overweight?      
            
Has your adolescent ever tried to lose weight?   No(1)  Yes(2) 
What things did they do to try and lose weight?        
How many times have they tried to lose weight?      times 
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What is the most weight they have ever lost in one time?     Kg 
How long did they keep the weight off?        months 
Why do you think they put the weight back on?       
            
Parent Commitment 
How important is it for you that your adolescent loses weight? On a scale of 0 to 10, where 0 is 
not at all important, and 10 is extremely important, where would you say you are? 
 
0 1 2 3 4 5 6 7 8 9 10 
Not at all 
important 
         Extremely 
Important 
 
How confident are you that your adolescent could lose weight if they decided to do it? On the 
same scale from 0 to 10, where 0 is not at all confident, and 10 is extremely confident, where 
would you say you are? 
 
0 1 2 3 4 5 6 7 8 9 10 
Not at all 
confident 
         Extremely 
Confident 
 
Where does your adolescent losing weight fit on you list of priorities? On the same scale from 0 
to 10, where 0 is not a priority at all, and 10 is the most important priority, where would you say 
you are? 
 
0 1 2 3 4 5 6 7 8 9 10 
Not a 
priority 
at all.  
         Most 
important 
priority 
 
What do you see as the benefits of your adolescent losing weight?    
           
            
What do you see are your role in assisting your adolescent to lose weight?   
            
Parent Height:       Parent Weight:     
 
Other Information: 
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APPENDIX O 
Plain Language Statement for Adolescents and Parents in Treatment Study 
 
PROJECT INFORMATION 
The Effectiveness of Motivational Interviewing and Cognitive Behavioural 
Therapy for Improving Body Composition and Function in Overweight 
Adolescents  
 
Dear Adolescent, 
Thank you for your interest in the research project titled ‘The Effectiveness of 
Motivational Interviewing and Cognitive Behavioural Therapy for Improving Body Composition 
and Function in Overweight Adolescents’.  As a follow-up to our phone call I am writing to 
invite you to participate in this project. The study is being undertaken by Leah Brennan, under 
the supervision of Dr Ray Wilks and Associate Professor Jeff Walkley, as part of a Doctor of 
Philosophy (PhD) degree through the Department of Psychology and Disability Studies at 
RMIT University.  
 
Why is this research project being conducted? 
The prevalence of weight problems, including obesity, has increased dramatically in 
recent years. Many Australian children and adolescents are experiencing problems in 
maintaining a healthy weight. Unfortunately these overweight children and adolescents are at 
risk of becoming overweight adults. Overweight individuals have an increased risk of 
cardiovascular problems, a higher incidence of diabetes, high blood pressure and other medical 
problems. In addition to these health problems, overweight individuals commonly experience 
social stigma and negative psychological consequences. 
There are many weight loss treatment programs available for adults. Research tells us 
that some of these programs result in weight reduction initially; however, the majority of 
participants fail to keep the weight off in the long-term. Because adult weight problems are so 
difficult to treat, weight reduction programs for children have been developed. The treatment of 
obesity and weight problems in children has been shown to be successful. Researchers have 
suggested a number of explanations for why it is so much easier to treat children. Firstly, 
childhood weight reduction programs tend to involve parents. This means that the child does not 
have to do all the hard work on their own because parents are able to assist them in making 
healthy food choices and encourage them to become more active. Secondly, children have had 
less time to develop unhealthy eating and exercise habits, therefore these habits are easier to 
change.  
 While there has been substantial research addressing adult and child weight problems, 
there has been far less high quality research looking at the best way to help adolescents lose 
weight and keep it off. This project will attempt to address this gap in the research by assisting 
adolescents and their families to make healthy lifestyle changes. The ultimate aim of this project 
is to determine the best way to assist overweight adolescents to make healthy eating and 
exercise choices so they can lose weight and keep it off.  
 
What you will be asked to do? 
If you and one of your parents decide to participate in this program there are a number of steps 
involved: 
1. Assessment: All adolescents and parents participating in the program are required to 
complete the assessment process. There are a number of reasons for this. Firstly, it allows us 
to see if the program is appropriate for you, and secondly, it provides details about your 
present health and behaviour so we can see if the program helps you.   
(a) Information gathering interview: All parents and adolescents wishing to participate in the 
program will be asked to attend an information gathering interview which will take 
approximately 1½hours. During this session we will discuss your home environment, 
medical history, past and present weight, food intake and eating behaviour, daily activity, 
exercise and sedentary behaviour. We will also talk about your weight concerns and general 
well-being as well as anything else you think may be relevant. There will also be 
opportunity for you to ask any questions about the program. For your convenience, sessions 
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can be conducted at the Clinics at either the City or Bundoora campuses of RMIT 
University. This session will be videotaped, with your permission, to allow information to 
be more accurately transcribed. Only the researcher and her supervisors will have access to 
these tapes and information will be removed as soon as it has been transcribed. 
(b) Parent and adolescent questionnaires: Parents and adolescents will be also asked to 
complete a questionnaire booklet which will take approximately 1 hour to complete These 
questionnaires are designed to measure factors implicated in obesity and thought to be 
important for weight loss. The adolescent questionnaire asks a range of questions regarding 
family background, health, and personal and family weight history, family problem solving 
and communication, healthy beliefs and behaviours, and the influence of family and friends 
on health behaviours, There are also measures of dieting behaviour, self-esteem, depression, 
anxiety and stress, and perceived social support from family and friends. You will also be 
asked to record your eating and physical activity for one week. The parent questionnaire 
includes questions about adolescents, parent and family health and weight history, family 
Influence on eating and exercise behaviour and habits, and parent exercise and weight loss 
behaviours. Factors related to parent well being including self-esteem, depression, anxiety 
and stress, and family problem solving and communication will also be measured. You will 
receive feedback about the results of these assessments during treatment.  
(c) Physical Assessment: Adolescents will undergo a range of physical assessments. These 
assessments will take approximately 2 hours to complete. Body composition and growth 
will be measured using dual energy x-ray absorptiometry (DEXA)*, skinfold thickness, 
body circumferences, and height and weight measurements. DEXA* provides a fast and 
precise measurement of tissue composition. Participants will lay for approximately 15 to 
20-minutes on a bench in comfortable clothing in the Bone Densitometry Laboratory (Bld 
213, Bundoora West Campus) while body composition is measured using an X-ray based 
technique.  The X-ray dose is minimal and well within National Health & Medical Research 
Council limits The test of body composition is entirely non-invasive and the participant will 
not feel any sensation. Skinfold, body circumference, height and weight, cardiovascular 
fitness and resting metabolic rate measurements will also be taken  Physical activity will be 
measured via an accelerometer, a small, lightweight, self-contained monitor strapped around 
the waist. These are small and do not interfere with ongoing activity. You will receive 
feedback about the results of these assessments during treatment. The investigator is trained 
and experienced in conducting these physical assessments and they will do all that they can 
to ensure that you feel comfortable while completing the assessments.  
 
2. Group Allocation: After you have been assessed as suitable for the project, and once you 
and a parent agree to participate, you will be randomly allocated to one of three groups. The 
first two groups will participate in a program immediately. The third group, called a wait-
list control group, will receive the most effective version of the program in approximately 6 
months time provided the program is demonstrated to be effective. If the program is not 
found to be effective, we will discuss alternative methods of weight control with you, based 
on our best current knowledge. 
 
3. Treatment:  The treatment program will consist of sixteen, 1 to 1½ hour sessions. The first 
ten sessions are conducted weekly and the remaining six sessions are held fortnightly. This 
treatment will be conducted over a 6 month period. The treatment will provide information 
about the causes and potential consequences of weight problems. We will discuss useful 
strategies for changing eating behaviour and improving diet. There will be a number of 
sessions focusing on increasing daily activity and including some exercise in your week. 
We will talk about your thoughts and emotions regarding dietary and exercise habits and 
possible ways to change unhelpful thoughts and emotions. Finally we will look at ways to 
maintain the positive changes you have made. Throughout the program changes are 
introduced gradually. At the completion of each session you will decide what strategies you 
would like to use throughout the week. Parents will attend some sessions with you and some 
on their own. They will learn about ways they can help you to develop a healthier lifestyle. 
You will be asked to monitor your diet and exercise behaviour throughout the program. The 
nutrition and exercise components of the program are designed to reduce the likelihood that 
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you will find improving your diet and increasing your daily activity stressful or unpleasant. 
For your convenience, sessions can be conducted at the Clinics at either the City or 
Bundoora campuses of RMIT University. Flexible and varied session times are available so 
that families are able to attend consistently. If you are unable to attend a scheduled session 
you will be asked to inform the researcher and she will reschedule your appointment to the 
next suitable time. Treatment sessions may be videotaped, with your permission.  Only the 
researcher and her supervisors will have access to these tapes and information will be 
removed as soon as it has been transcribed.  
 
4. Maintenance: Two booster sessions will be offered one will be held 3 months after the 
program and another 6 months after the program. During these sessions we will look at the 
changes you have made and any areas you are experiencing difficulties with. We will also 
look to the future and work together to set some long-term goals. You will be contacted 
regularly by phone between booster sessions to discuss the use of the strategies and any 
difficulties you are having in using the strategies. This part of the program is designed to 
help you maintain the changes you have made. Questionnaires and physical assessment will 
be repeated at the end of the maintenance phase. 
 
What will happen to your personal information? 
All information collected throughout this study will be kept in a locked filing cabinet 
accessible only to the researcher and her supervisors. The final report and any subsequent 
publications will not include any identifying information. The names of people participating in 
the study will not be associated with either answers to questionnaires or information gathered 
throughout the intervention. All information will remain confidential unless there is reason to 
believe that someone’s safety is at risk. Under these circumstances information may be 
disclosed to protect an individual’s safety. If this situation does arise it will be dealt with 
according to the procedures of the RMIT University Psychology Clinic. Please contact the 
RMIT Psychology Clinic on 9925 7603 if you would like more information about these 
procedures. 
 
How to become involved? 
Your participation in this program is completely voluntary and there is no obligation for 
you to take part. Please note that you can withdraw from the project at any time. If you do 
choose to withdraw, all unprocessed information already obtained from you will not be used. If 
you have any questions or you would like more information please call Leah on 9925 7376 or 
contact her by email on s9901033@student.rmit.edu.au. If after reading this Information Letter 
you agree to participate, please sign the attached form and bring it along to our first 
appointment. 
 
Looking forward to your participation, 
 
 
 
Leah Brennan   Dr Ray Wilks   Assoc Prof Jeff Walkley 
PhD Candidate  Research Supervisor  Research Supervisor 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics Committee, 
University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745.  Details of the 
complaints procedure are available from the above address. 
About the DEXA scans 
*This study involves the use of ionising radiation.  We are all exposed to low levels of ionising radiation every day, usually in the 
form of background radiation from the environment.  DEXA machines use radiation, called ionising radiation, to create an image of 
the body.   
As with most medical procedures, there are some risks associated with exposure to ionising radiation.  The risk associated with 
DEXA is very low, but the effects of ionising radiation are cumulative. Under recommendations made by the National Health 
&Medical Research Council a person who had this procedure 33 times in one year would reach the maximum annual dose limit for 
people taking part in research.  
Participation in this study will involve exposure to 0.15mSv on three occasion(s).  The total dose from the three scans combined, is 
equivalent to the average dose received from background radiation in Melbourne over a period of 67 days, or the average dose 
received on 90 plane flight(s) from Melbourne to Sydney. The cumulative dose (0.45mSv) from 3 DEXA scans (pre-, post-, follow-
up) is less than 10% of the National Health & Medical Research Council maximum cumulative dose for adults in any one year 
(5mSv). 
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PROJECT INFORMATION 
The Effectiveness of Motivational Interviewing and Cognitive Behavioural 
Therapy for Improving Body Composition and Function in Overweight 
Adolescents  
 
Dear Parent(s), 
Thank you for your interest in the research project titled ‘The Effectiveness of 
Motivational Interviewing and Cognitive Behavioural Therapy for Improving Body Composition 
and Function in Overweight Adolescents’.  As a follow-up to our phone call I am writing to 
invite you to participate in this project, and to ask you to give permission for your adolescent to 
participate. The study is being undertaken by Leah Brennan, under the supervision of Dr Ray 
Wilks and Associate Professor Jeff Walkley, as part of a Doctor of Philosophy (PhD) degree 
through the Department of Psychology and Disability Studies at RMIT University.  
 
Why is this research project being conducted? 
The prevalence of weight problems, including obesity, has increased dramatically in 
recent years. Many Australian children and adolescents are experiencing problems in 
maintaining a healthy weight. Unfortunately these overweight children and adolescents are at 
risk of becoming overweight adults. Overweight individuals have an increased risk of 
cardiovascular problems, a higher incidence of diabetes, high blood pressure and other medical 
problems. In addition to these health problems, overweight individuals commonly experience 
social stigma and negative psychological consequences. 
There are many weight loss treatment programs available for adults. Research tells us 
that some of these programs result in weight reduction initially; however, the majority of 
participants fail to keep the weight off in the long-term. Because adult weight problems are so 
difficult to treat, weight reduction programs for children have been developed. The treatment of 
obesity and weight problems in children has been shown to be successful. Researchers have 
suggested a number of explanations for why it is so much easier to treat children. Firstly, 
childhood weight reduction programs tend to involve parents. This means that the child does not 
have to do all the hard work on their own because parents are able to assist them in making 
healthy food choices and encourage them to become more active. Secondly, children have had 
less time to develop unhealthy eating and exercise habits, therefore these habits are easier to 
change.  
While there has been substantial research addressing adult and child weight problems, 
there has been far less high quality research looking at the best way to help adolescents lose 
weight and keep it off. This project will attempt to address this gap in the research by assisting 
adolescents and their families to make healthy lifestyle changes. The ultimate aim of this project 
is to determine the best way to assist overweight adolescents to make healthy eating and 
exercise choices so they can lose weight and keep it off.  
 
What you will be asked to do? 
If you decide to participate in this program there are a number of steps involved: 
1. Assessment: All adolescents and parents participating in the program are required to 
complete the assessment process. There are a number of reasons for this. Firstly, it allows us 
to see if the program is appropriate for your son or daughter, and secondly, it provides 
details about your son or daughter’s present health and behaviour so we can see if the 
program helps them.   
1. Information gathering interview: All parents and adolescents wishing to participate in the 
program will be asked to attend an information gathering interview which will take 
approximately 1½hours. During this session we will discuss your son or daughter’s home 
environment, medical history, past and present weight, food intake and eating behaviour, 
daily activity, exercise and sedentary behaviour. We will also talk about their weight 
concerns and general well-being as well as anything else you think may be relevant. There 
will also be opportunity for you and your adolescent to ask any questions about the 
program. For your convenience, sessions can be conducted at the Clinics at either the City 
or Bundoora campuses of RMIT University. This session will be videotaped, with your 
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permission, to allow information to be more accurately transcribed. Only the researcher and 
her supervisors will have access to these tapes and information will be removed as soon as it 
has been transcribed. 
2. Parent and adolescent questionnaires: Parents and adolescents will be also asked to 
complete a questionnaire booklet which will take approximately 1 hour to complete These 
questionnaires are designed to measure the factors implicated in obesity and important for 
weight loss. The adolescent questionnaire asks a range of questions regarding family 
background, health, and personal and family weight history, family problem solving and 
communication, healthy beliefs and behaviours, and the influence of family and friends on 
health behaviours. There are also measures of dieting behaviour, self-esteem, depression, 
anxiety and stress, and perceived social support from family and friends. Adolescents will 
also be asked to record their eating and physical activity for one week. The parent 
questionnaire includes questions about adolescents, parent and family health and weight 
history, family Influence on eating and exercise behaviour and habits, and parent exercise 
and weight loss behaviours. Factors related to parent well being including self-esteem, 
depression, anxiety and stress, and family problem solving and communication will also be 
measured. You will receive feedback about the results of these assessments during 
treatment.  
3. Physical Assessment: Adolescents will undergo a range of physical assessments. These 
assessments will take approximately 2 hours to complete. Body composition and growth 
will be measured using dual energy x-ray absorptiometry (DEXA)*, skinfold thickness, 
body circumferences, and height and weight measurements. DEXA* provides a fast and 
precise measurement of tissue composition. Participants will lay for approximately 15 to 
20-minutes on a bench in comfortable clothing in the Bone Densitometry Laboratory (Bld 
213, Bundoora West Campus) while body composition is measured using an X-ray based 
technique.  The X-ray dose is minimal and well within National Health & Medical Research 
Council limits The test of body composition is entirely non-invasive and the participant will 
not feel any sensation. Skinfold, body circumference, height and weight, cardiovascular 
fitness and resting metabolic rate measurements will also be taken  Physical activity will be 
measured via an accelerometer, a small, lightweight, self-contained monitor strapped around 
the waist. These are small and do not interfere with ongoing activity. You will receive 
feedback about the results of these assessments during treatment. The investigator is trained 
and experienced in conducting these physical assessments and they will do all that they can 
to ensure that your adolescent feels comfortable while completing the assessments.  
 
2. Group Allocation: After you have been assessed as suitable for the project, and once you 
have given your permission for your son or daughter to participate (we will also be 
obtaining informed consent from you child) you and your adolescent will be randomly 
allocated to one of three groups. The first two groups will participate in a program 
immediately. The third group, called a wait-list control group, will receive the most 
effective version of the program in approximately 6 months time provided the program is 
demonstrated to be effective. If the program is not found to be effective, we will discuss 
alternative methods of weight control with you and your son or daughter based on our best 
current knowledge. 
 
3. Treatment: The treatment program will consist of sixteen, 1 to 1½ hour sessions. The first 
ten sessions are conducted weekly and the remaining six sessions are held fortnightly. This 
treatment will be conducted over a 6 month period. The treatment will provide information 
about the causes and potential consequences of weight problems. We will discuss useful 
strategies for changing eating behaviour and improving diet. There will be a number of 
sessions focusing on increasing your adolescent’s daily son or daughter ‘s thoughts and 
emotions regarding dietary and exercise habits and possible ways to change unhelpful 
thoughts and emotions. Finally we will look at ways to maintain the positive changes your 
son or daughter has made. Throughout the program changes are introduced gradually. At the 
completion of each session you and your adolescent will decide what strategies you would 
like to use throughout the week You will attend some sessions with your adolescent and 
some on your own. You will learn about ways they can help your adolescent to develop a 
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healthier lifestyle. Your son or daughter will be asked to monitor your diet and exercise 
behaviour throughout the program. The nutrition and exercise components of the program 
are designed to reduce the likelihood that your son or daughter will find improving their diet 
and increasing their daily activity stressful or unpleasant.  For your convenience, sessions 
can be conducted at the Clinics at either the City or Bundoora campuses of RMIT 
University. Flexible and varied session times are available so that families are able to attend 
consistently. If you are unable to attend a scheduled session you will be asked to inform the 
researcher and she will reschedule your appointment to the next suitable time. Treatment 
sessions may be videotaped, with your permission.  Only the researcher and her supervisors 
will have access to these tapes and information will be removed as soon as it has been 
transcribed.  
 
4. Maintenance: Two booster sessions will be offered one will be held 3 months after the 
program and another 6 months after the program. During these sessions we will look at the 
changes your son or daughter has made and any areas they are experiencing difficulties 
with. We will also look to the future and work together to set some long-term goals. You 
and your adolescent will be contacted regularly by phone between booster sessions to 
discuss the use of the strategies and any difficulties you are having in using the strategies. 
This part of the program is designed to help you and your adolescent maintain the changes 
you have made. Questionnaires and physical assessment will be repeated at the end of the 
maintenance phase. 
 
What will happen to your personal information? 
All information collected throughout this study will be kept in a locked filing cabinet 
accessible only to the researcher and her supervisors. The final report and any subsequent 
publications will not include any identifying information. The names of people participating in 
the study will not be associated with either answers to questionnaires or information gathered 
throughout the intervention. All information will remain confidential unless there is reason to 
believe that someone’s safety is at risk. Under these circumstances information may be 
disclosed to protect an individual’s safety. If this situation does arise it will be dealt with 
according to the procedures of the RMIT University Psychology Clinic. Please contact the 
RMIT Psychology Clinic on 9925 7603 if you would like more information about these 
procedures. 
 
How to become involved? 
Your participation in this program is completely voluntary and there is no obligation for 
you to take part. Please note that you can withdraw from the project at any time. If you do 
choose to withdraw, all unprocessed information already obtained from you will not be used. If 
you have any questions or you would like more information please call Leah on 9925 7376 or 
contact her by email on s9901033@student.rmit.edu.au. If after reading this Information Letter 
you agree to participate, please sign the attached form and bring it along to our first 
appointment. 
 
Looking forward to your participation, 
 
 
 
 
 
Leah Brennan   Dr Ray Wilks   Assoc Prof Jeff Walkley 
PhD Candidate   Research Supervisor  Research Supervisor 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics Committee, 
University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745.  Details of the 
complaints procedure are available from the above address. 
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APPENDIX P 
Consent Form for Adolescents and Parents in Treatment Study 
 
RMIT HUMAN RESEARCH ETHICS COMMITTEE 
Prescribed Consent Form For Persons Participating In Research Projects 
Involving Interviews, Questionnaires or Disclosure of Personal Information and 
Intervention Procedures 
 
FACULTY OF 
 
Applied Science 
DEPARTMENT OF Psychology and Disability Studies 
Name of participant: 
 
Project Title: The Effectiveness of Motivational Interviewing and Cognitive 
behaviour Therapy for Improving Body Composition and Function 
in Overweight Adolescents 
Name(s) of investigators:     Leah Brennan Phone: 9925 7741 
 Dr Ray Wilks Phone: 9925 7722 
 Associate Professor Jeff Walkley Phone: 9925 7359 
 
1. I have received a statement explaining the procedures and interview/questionnaires 
involved in this project. 
2. I consent to participate in the above project, the particulars of which - including details 
of the procedures, interviews and questionnaires - have been explained to me. 
3. I authorise the investigator or his or her assistant to use the procedures, interview me 
and administer questionnaires referred to in 1 above. 
4. I acknowledge that: 
Having read the Plain Language Statement, I agree to the general purpose, methods and 
demands of the study.  
The possible effects of the tests or procedures have been explained to me to my satisfaction. 
I have been informed that I am free to withdraw from the project at any time and to withdraw 
any unprocessed data previously supplied (unless follow-up is needed for safety). 
The project is for the purpose of research &/or teaching & may not be of direct benefit to me. 
The confidentiality of the information I provide will be safeguarded.  However, should 
information of a confidential nature need to be disclosed for moral, clinical or legal reasons, I 
will be given an opportunity to negotiate the terms of this disclosure. 
The security of the research data is assured during and after completion of the study. The data 
collected during the study may be published, and a report of the project outcomes will be 
provided to participating schools and interested organisations.  Any information which will 
identify me will not be used. 
Participant’s Consent 
Name:  Date:  
(Participant) 
 
Name:  Date:  
(Witness to signature) 
Where participant is under 18 years of age: 
I consent to the participation of _________________________________ in the above project. 
Signature: (1)                                             (2) Date:  
(Signatures of parents or guardians) 
 
Name:  Date:  
(Witness to signature) 
 
Any complaints about your participation in this project may be directed to the Secretary, RMIT Human Research Ethics Committee, 
University Secretariat, RMIT, GPO Box 2476V, Melbourne, 3001.  The telephone number is (03) 9925 1745. 
Details of the complaints procedure are available from the above address. 
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APPENDIX Q 
Parent and Adolescent Overweight and Obesity Assessment Interview Schedule 
 
1. Medical severity of the weight problem 
a. Current medical problems associated with obesity. 
b. Family history of overweight and obesity related medical problems. 
c. Body mass index or percentage overweight. 
 
2. Psychological sequelea of the weight problems 
a. Discrimination encountered at school and socially 
b. Pressure for others to lose weight 
c. Physical limitations on occupational and recreational activities 
d. Dependence of self-esteem on body weight 
e. Over-attibution of problems to weight 
 
3. Biomedical Factors affecting weight 
a. Family history of overweight and obesity 
b. Medications 
c. Menstruation status 
d. Recent medical exam 
 
4. Weight history 
a. Age of onset 
b. Lifetime weight history 
c. Previous weight loss attempts (methods, initial losses, amount and duration of 
maintenance) 
d. Precipitants of previous relapses 
 
5. Family Factors 
a. Eating habits 
b. Shopping, Cooking and Food preparation habits 
c. Physical Activity Habits 
d. Sedentary behaviour 
e. Physical Exercise 
 
6. Expectations 
a. Weight goal 
b. Rate of weight loss 
c. Ease of weight loss 
d. Requirements for weight loss 
e. Consequences of weight loss 
i. Reality of desired positive effects 
ii. Awareness of possible negative effects 
 
7. Current eating patterns 
a. Nutritional Selection 
i. Daily Caloric Intake 
ii. Macronutrient selection 
iii. Balance among food groups 
iv. Fibre intake 
v. Sodium intake 
b. Eating topography 
i. Number of daily meals and snacks 
ii. Eating rate 
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c. Behavioural factors influencing eating 
i. Cues for overeating and unplanned eating (time of day, location, 
concomitant activities, time since last meal, persons, food-cue salience) 
ii. Perceived reinforcers for overeating 
d. Binge eating 
i. Amount eaten 
ii. Frequency 
iii. Indication of loss of control 
 
8. Cognitive Factors 
a. Self-efficacy for weight loss, maintenance and program requirements 
b. Self-evaluative style 
c. Attributional style for success and failure 
 
9. Activity patterns 
a. Current exercise patterns 
i. Type 
ii. Frequency 
iii. Intensity 
iv. Duration 
b. Previous exercise programs 
i. Type  
ii. Frequency 
iii. Intensity 
iv. Duration 
v. Reasons for discontinuation 
c. Current impediments to exercise 
d. Adolescent’s preferences about type of exercise 
e. Leisure activities 
f. Extent of physical activity in daily routine 
 
10. Social Support 
a. Persons who can influence adolescent’s success 
b. Adolescent’s plan to use social supports 
c. Reactions of others to previous weight loss and weight loss attempts 
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APPENDIX R 
Choose Health Consumer Satisfaction Survey 
 
Adolescent: 
1. How important was it for you that you lost weight?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important       Extremely Important 
 
2. How confident were you that you could lose weight if you decided to do it?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
3. Where did losing weight fit on your list of priorities?  
0 1 2 3 4 5 6 7 8 9 10 
Not a priority at all.       Most important priority 
 
4. How important was it for your parent(s) that you lost weight?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important       Extremely Important 
 
5. How confident was your parent(s) that you could lose weight if you decided to do it?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
6. Where did you losing weight fit on your parent’s list of priorities?  
0 1 2 3 4 5 6 7 8 9 10 
Not a priority at all.       Most important priority 
 
 
1. I am satisfied with the quality of service I received. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
2. The program met my needs 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
3. I would recommend the program to a friend with a similar problem. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
4. I would return to the program if I needed help again 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
5. I am now able to deal more effectively with my concerns. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
6. I was able to focus on what was a real concern to me 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
7. My clinician listened to what I was trying to get across. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
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8. I was involved in planning/deciding upon goals of treatment. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
9. My clinician provided an adequate explanation regarding therapy procedures 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
10. My clinician was not negative or critical towards me (or my child). 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
11. My clinician seemed to know what he/she was talking about. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
12. My clinician was friendly and warm towards me (or my child). 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
13. I felt free to express myself 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
14. My clinician seemed to understand what I was feeling and thinking. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
15. How much progress do you feel you made in dealing with your problem/s?  (Please circle 
one.) 
1. In some ways my problems seem to have gotten worse 
2. Did not get anywhere 
3. Some progress 
4. Considerable progress 
5. A great deal of progress 
 
16. Overall, what aspects of the program were most helpful? 
_____________________________________________________________________________  
 
17. What aspects of the program were least helpful? 
_____________________________________________________________________________  
 
18. What aspects of the program would you like to see changed? 
_____________________________________________________________________________ 
 
19. Is there anything extra that should be added to the program? 
_____________________________________________________________________________  
 
20. Is there anything that should be removed from the program? 
_____________________________________________________________________________  
 
21. Any other comments? (Please make any other comments, positive or negative, which you 
feel may be helpful in improving our service). 
_____________________________________________________________________________ 
 
Thank you for taking the time to complete this questionnaire. The information you have 
provided will help us to improve the program in the future. 
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Parent 
1. How important was it for you that your adolescent lost weight?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important       Extremely Important 
 
2. How confident were you that your adolescent could lose weight if they decided to do it?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important       Extremely Important 
 
3. Where did your adolescent losing weight fit on your list of priorities?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important       Extremely Important 
 
4. How important was it for your adolescent that they lost weight?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important       Extremely Important 
 
5. How confident was your adolescent that they could lose weight if they decided to do it?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important       Extremely Important 
 
6. Where did losing weight fit on your adolescent’s list of priorities?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important       Extremely Important 
           
 
Overall:  
1. I am satisfied with the quality of service we received. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
2. The program met our needs. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
3. I would recommend the program to a friend with similar concerns. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
4. I would return to the program if we needed help again. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
5. I am now able to deal more effectively with these concerns. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
During the program 
6. We were able to focus on what was a real concern to me. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
7. My clinician listened to what we were trying to get across. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
8. We were involved in planning/deciding upon goal/s of treatment. 
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1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
9. My clinician provided an adequate explanation regarding therapy procedures. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
10. My clinician was not negative or critical towards me or and my adolescent. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
     
11. My clinician seemed to know what he/she was talking about. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
12. My clinician was friendly and warm towards me and my adolescent. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
13. I felt free to express myself. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
14. My clinician seemed to understand what I was feeling and thinking. 
1 2 3 4 5 
Strongly Disagree Disagree Neutral Agree Strongly Agree 
 
15. How much progress do you feel your adolescent made in dealing with their concerns?  
(Please circle one.) 
 
1. In some ways my problems seem to have gotten worse 
2. Did not get anywhere 
3. Some progress 
4. Considerable progress 
5. A great deal of progress 
 
16. Overall, what aspects of the program were most helpful? 
_____________________________________________________________________________  
 
15. What aspects of the program were least helpful? 
_____________________________________________________________________________  
 
16. What aspects of the program would you like to see changed? 
_____________________________________________________________________________  
 
17. Is there anything extra that should be added to the program? 
_____________________________________________________________________________  
 
18. Is there anything that should be removed from the program? 
_____________________________________________________________________________  
 
19. Any other comments? (Please make any other comments, positive or negative, which 
you feel may be helpful in improving our service). 
_____________________________________________________________________________ 
 
Thank you for taking the time to complete this questionnaire. The information you have 
provided will help us to improve the program in the future. 
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APPENDIX S 
Choose Health Drop Out and Completion Surveys 
 
Parent Name: ____________________________  Date: ___________ 
 
“Earlier this year you commenced the Choose Health Program conducted by Leah Brennan at 
RMIT University and you were unable to complete the program. When you told Leah that you 
no longer wished to continue she informed you that I would contact you to ask you about your 
reasons for discontinuing. I would like to ask you and your adolescent some questions. The 
information you give will be used to improve the program for future use. It will take about 15 
minutes to complete the questions I have to ask, are you able to do it now? (If not, Can I 
arrange a time to call you back to complete the questionnaire?). Thank you.  
 
“Firstly, a few questions about how you were feeling at the commencement of the program. 
When you started the program” 
 
1. How important was it for you that your adolescent lost weight?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important      Extremely Important 
 
2. How confident were you that your adolescent could lose weight if they decided to do it?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
3. Where did your adolescent losing weight fit on your list of priorities?  
0 1 2 3 4 5 6 7 8 9 10 
Not a priority at all.       Most important priority 
 
4. How important was it for your adolescent that they lost weight?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important      Extremely Important 
 
5. How confident was your adolescent that they could lose weight if they decided to do it?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
6. Where did losing weight fit on your adolescent’s list of priorities?  
0 1 2 3 4 5 6 7 8 9 10 
Not a priority at all.       Most important priority 
 
 
 
“Now I am going to ask you about your reasons for discontinuing. Firstly I will ask you 
generally why you did not complete the program. Then I will run through a list of common 
reasons people give for discontinuing programs such as ours to see if any are relevant to you. 
Does that sound OK?”  
 
1. Why did you discontinue the program? 
_____________________________________________________________________________
_____________________________________________________________________________ 
 
 
“As I go through the list I will ask you to answer true of false to each item. Some items will 
not be relevant to you, if this is the case please answer false. If you answer true I will ask you 
how much this contributed to you stopping the program?” 
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1. Answer True or False to each statement. 2. How much did this 
contribute to you stopping? 
  Not 
at 
all 
A 
little A lot 
1. The behaviour change goals were too hard. 
 
T / F 0 1 2 
2. Your adolescent was concerned other people would find 
out that they were participating in the program. 
 
T / F 0 1 2 
3. Your family had too many other problems occurring at the 
same time. 
 
T / F 0 1 2 
4. There were too many pressures going on around you. 
 
T / F 0 1 2 
5. You would have preferred a group program. 
 
T / F 0 1 2 
6. You had to wait too long to start the program. 
 
T / F 0 1 2 
7. You were having financial problems. 
 
T / F 0 1 2 
8. There was too much homework involved. 
 
T / F 0 1 2 
9. You did not feel comfortable talking about yourself. 
 
T / F  0 1 2 
10. You did not think your adolescent had a problem 
 
T / F 0 1 2 
11. You were worried other people would find out you were 
participating in the program. 
 
T / F 0 1 2 
12. Your adolescent did not want to make an effort to 
participate in the program. 
 
T / F 0 1 2 
13. You did not have enough energy to participate. 
 
T / F 0 1 2 
14. You did not like completing the questionnaires. 
 
T / F 0 1 2 
15. The program did not deal with the causes of your 
adolescent’s problems. 
 
T / F 0 1 2 
16. You did not want to take part in the first place – you only 
took part to please someone else. 
 
T / F 0 1 2 
17. Your adolescent was feeling too depressed or unhappy. 
 
T / F 0 1 2 
18. You were not pleased with the approach taken in the 
program. 
 
T / F 0 1 2 
19. You were worried that the therapist was going to deal with 
your personal problems. 
 
T / F 0 1 2 
20. Your adolescent was not dependable. 
 
T / F 0 1 2 
21. Getting to the sessions was difficult because of 
transportation.  
 
T / F 0 1 2 
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1. Answer True or False to each statement. 2. How much did this 
contribute to you stopping? 
22.   Not 
at 
all 
A 
little A lot 
23. Instead of working with your adolescent, the program was 
directed at you. 
 
 
T / F 0 1 2 
24. The therapist’s way of talking was hard to understand. 
 
T / F 0 1 2 
25. The activities you did only worked in sessions. 
 
T / F 0 1 2 
26. You and your adolescent did not agree on the use of the 
strategies 
 
T / F 0 1 2 
27. The program took too much time. 
 
T / F 0 1 2 
28. The program’s activities had little connection with the 
problems your adolescent was having. 
 
T / F 0 1 2 
29. You family commitments interfered with you coming to 
sessions. 
 
T / F 0 1 2 
30. It was too difficult to get someone to care for your other 
children while you were at the program. 
 
T / F 0 1 2 
31. The therapist seemed to be acting like it was your fault. 
 
T / F 0 1 2 
32. There was too much information to learn. 
 
T / F 0 1 2 
33. You did not need to participate in the program because you 
could do it on your own. 
 
T / F 0 1 2 
34. The therapist was not supportive. 
 
T / F 0 1 2 
35. There were too many behaviour change goals. 
 
T / F 0 1 2 
36. You found another service you liked better. 
 
T / F 0 1 2 
37. Your adolescent’s other commitments interfered with 
coming to sessions. 
 
T / F 0 1 2 
38. You had a long way to travel to sessions. 
 
T / F 0 1 2 
39. You went away on holidays. 
 
T / F 0 1 2 
40. Session times were not convenient. 
 
T / F 0 1 2 
41. The therapist was more concerned with procedures than 
you as a person. 
 
T / F 0 1 2 
42. There was a death in the family. 
 
T / F 0 1 2 
43. You did not like being videotaped. 
 
T / F 0 1 2 
44. You did not think there was any hope for change. T / F 0 1 2 
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 2. How much did this 
contribute to you stopping? 
. Answer True or False to each statement.  Not 
at 
all 
A 
little A lot 
45. Your adolescent was injured and could not fully participate 
in the program. 
 
T / F 0 1 2 
46. The program did not work; no change was taking place. 
 
T / F 0 1 2 
47. The therapist had different values and beliefs than yours. 
 
T / F 0 1 2 
48. Your adolescent had too much school work to do. 
 
T / F 0 1 2 
49. The program sessions were boring. 
 
T / F 0 1 2 
50. The therapist did not seem to have enough experience or 
qualifications. 
 
T / F 0 1 2 
51. You were injured and could not participate in the program. 
 
T / F 0 1 2 
52. You and your adolescent were arguing about the program. 
 
T / F 0 1 2 
53. Your adolescent did not like completing the physical 
assessment. 
 
T / F 0 1 2 
54. The goals of the program were not important to you. 
 
T / F 0 1 2 
55. The program took away too much time you could be 
spending doing enjoyable things. 
 
T / F 0 1 2 
56. The therapist did not understand you. 
 
T / F 0 1 2 
57. Your adolescent did not want to participate because the 
program interfered with their social life 
 
T / F 0 1 2 
58. Your adolescent did not like competing the monitoring. 
 
T / F 0 1 2 
59. You had to nag your adolescent to complete the program 
requirements. 
 
T / F 0 1 2 
60. The program was too long. 
 
T / F 0 1 2 
61. You and your adolescent were not getting along too well. 
 
T / F 0 1 2 
62. The therapist put too much pressure on you. 
 
T / F 0 1 2 
63. You would have preferred a self help program. 
 
T / F 0 1 2 
64. Your health made it difficult to participate. 
 
T / F 0 1 2 
65. The program was difficult to understand. 
 
T / F 0 1 2 
66. You were feeling too depressed or unhappy to participate. 
 
T / F 0 1 2 
67. You were moving house. T / F 0 1 2 
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 2. How much did this 
contribute to you stopping? 
1. Answer True or False to each statement.  Not 
at 
all 
A 
little A lot 
68. Your adolescent did not think that they had a problem 
 
T / F 0 1 2 
69. Your adolescent did not like wearing the actigraph. 
 
T / F 0 1 2 
70. You were nervous or frightened about taking part in the 
program. 
 
T / F 0 1 2 
71. Your adolescent was misbehaving 
 
T / F 0 1 2 
72. Your adolescent did not want help 
 
T / F 0 1 2 
73. Your work schedule interfered with coming to sessions. 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
 
Do you have any recommendations for how we could improve the program?  
• ______________________________________________________________ 
• ______________________________________________________________ 
• ______________________________________________________________ 
• ______________________________________________________________ 
• ______________________________________________________________ 
“Thank you for taking the time to complete this questionnaire. The information you have given 
will help us to improve the program for the future.” 
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Adolescent Name: ____________________________  Date: ___________ 
 
“Earlier this year you commenced the Choose Health Program conducted by Leah Brennan at 
RMIT University and you were unable to complete the program. When you told Leah that you 
no longer wished to continue she informed you that I would contact you to ask you about your 
reasons for discontinuing. I would like to ask you and your parent some questions. The 
information you give will be used to improve the program for future use. It will take about 15 
minutes to complete the questions I have to ask, are you able to do it now? (If not, Can I 
arrange a time to call you back to complete the questionnaire?). Thank you.  
 
“Firstly, a few questions about how you were feeling at the commencement of the program. 
When you started the program” 
 
1. How important was it for you that you lost weight?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
2. How confident were you that you could lose weight if they decided to do it? 
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
3. Where did your losing weight fit on your list of priorities? 
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
4. How important was it for your parent that you lost weight? 
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
5. How confident was your parent that you could lose weight if you decided to do it? 
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
6. Where did you losing weight fit on your parent’s list of priorities? 
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
 
 “Now I am going to ask you about your reasons for discontinuing. Firstly I will ask you 
generally why you did not complete the program. Then I will run through a list of common 
reasons people give for discontinuing programs such as ours to see if any are relevant to you. 
Does that sound OK?” Why did you discontinue the program? 
_____________________________________________________________________________
_____________________________________________________________________________ 
 
“As I go through the list I will ask you to answer true of false to each item. Some items will 
not be relevant to you, if this is the case please answer false. If you answer true I will ask you 
how much this contributed to you stopping the program?” 
1. What things made it harder for you to continue with the program? 
_____________________________________________________________________________
_____________________________________________________________________________ 
 
“As I go through the list I will ask you to answer true of false to each item. Some items will 
not be relevant to you, if this is the case please answer false. If you answer true I will ask you 
how much this factor made it difficult for you to continue with the program?” 
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1.  Answer True or False to each statement. 2. How much did this factor 
make it difficult for you to 
continue? 
 
 
 
Not 
at 
all 
A 
little A 
lot 
1.  The behaviour change goals were too hard. 
 
True / False 0 1 2 
2.  Your parent was concerned other people would find 
out that you were participating in the program. 
 
True / False 0 1 2 
3.  Your family had too many other problems occurring 
at the same time. 
 
True / False 0 1 2 
4.  There were too many pressures going on around 
you. 
 
True / False 0 1 2 
5.  You would have preferred a group program. 
 
True / False 0 1 2 
6.  You had to wait too long to start the program. 
  
True / False 0 1 2 
7.  You family was having financial problems. 
 
True / False 0 1 2 
8.  There was too much homework involved. 
 
True / False 0 1 2 
9.  You did not feel comfortable talking about yourself. 
 
True / False  0 1 2 
10.  Your parent did not think you had a problem 
 
True / False 0 1 2 
11.  You were worried other people would find out you 
were participating in the program. 
 
True / False 0 1 2 
12.  Your parent did not want to make an effort to 
participate in the program. 
 
True / False 0 1 2 
13.  You did not have enough energy to participate. 
 
True / False 0 1 2 
14.  You did not like completing the questionnaires. 
 
True / False 0 1 2 
15.  The program did not deal with the causes of your 
family’s problems. 
 
True / False 0 1 2 
16.  You did not want to take part in the first place – you 
only took part to please someone else. 
 
True / False 0 1 2 
17.  Your parent was feeling too depressed or unhappy. 
 
True / False 0 1 2 
18.  You were not pleased with the approach taken in the 
program. 
 
True / False 0 1 2 
19.  You were worried that the therapist was going to 
deal with your personal problems. 
 
True / False 0 1 2 
20.  Your parent was not dependable. 
 
True / False 0 1 2 
21.  Getting to the sessions was difficult because of 
transportation.  
True / False 0 1 2 
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1.  Answer True or False to each statement. 
2. How much did this factor make it 
difficult for you to continue? 
 
 
 
Not 
at 
all 
A 
little A 
lot 
22.  Instead of working with your family, the program 
was directed at you. 
 
True / False 0 1 2 
23.  The therapist’s way of talking was hard to 
understand. 
 
True / False 0 1 2 
24.  The activities you did only worked in sessions. 
 
True / False 0 1 2 
25.  You and your parent did not agree on the use of the 
strategies 
 
True / False 0 1 2 
26.  The program took too much time. 
 
True / False 0 1 2 
27.  The program’s activities had little connection with 
the problems your family was having. 
 
True / False 0 1 2 
28.  You family commitments interfered with you 
coming to sessions. 
 
True / False 0 1 2 
29.  It was too difficult to get someone to care for your 
other siblings while you were at the program. 
 
True / False 0 1 2 
30.  The therapist seemed to be acting like it was your 
fault. 
 
True / False 0 1 2 
31.  There was too much information to learn. 
 
True / False 0 1 2 
32.  You did not need to participate in the program 
because you could do it on your own. 
 
True / False 0 1 2 
33.  The therapist was not supportive. 
 
True / False 0 1 2 
34.  There were too many behaviour change goals. 
 
True / False 0 1 2 
35.  You found another service you liked better. 
 
True / False 0 1 2 
36.  Your parent’s other commitments interfered with 
coming to sessions. 
 
True / False 0 1 2 
37.  You had a long way to travel to sessions. 
 
True / False 0 1 2 
38.  You went away on holidays. 
 
True / False 0 1 2 
39.  Session times were not convenient. 
 
True / False 0 1 2 
40.  The therapist was more concerned with procedures 
than you as a person. 
 
True / False 0 1 2 
41.  There was a death in the family. 
 
True / False 0 1 2 
 663 
1.  Answer True or False to each statement. 
2. How much did this factor make it 
difficult for you to continue? 
 
 
 
Not 
at 
all 
A 
little A 
lot 
42.  You did not like being videotaped. 
 
True / False 0 1 2 
43.  You did not think there was any hope for change. 
 
True / False 0 1 2 
44.  Your parent was injured and could not fully 
participate in the program. 
 
True / False 0 1 2 
45.  The program did not work; no change was taking 
place. 
 
True / False 0 1 2 
46.  The therapist had different values and beliefs than 
yours. 
 
True / False 0 1 2 
47.  You had too much school work to do.  
 
True / False 0 1 2 
48.  The program sessions were boring. 
 
True / False 0 1 2 
49.  The therapist did not seem to have enough 
experience or qualifications. 
 
True / False 0 1 2 
50.  You were injured and could not participate in the 
program. 
 
True / False 0 1 2 
51.  You and your parent were arguing about the 
program. 
 
True / False 0 1 2 
52.  You did not like completing the physical 
assessment. 
 
True / False 0 1 2 
53.  The goals of the program were not important to you. 
 
True / False 0 1 2 
54.  The program took away too much time you could be 
spending doing enjoyable things. 
 
True / False 0 1 2 
55.  The therapist did not understand you. 
 
True / False 0 1 2 
56.  Your parent did not want to participate because the 
program interfered with other aspects of their life 
 
True / False 0 1 2 
57.  You did not like competing the monitoring. 
 
True / False 0 1 2 
58.  You had to nag your parent to complete the program 
requirements. 
 
True / False 0 1 2 
59.  The program was too long. 
 
True / False 0 1 2 
60.  You and your parent were not getting along too 
well. 
 
True / False 0 1 2 
61.  The therapist put too much pressure on you. 
 
True / False 0 1 2 
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1.  Answer True or False to each statement. 
2. How much did this factor make 
it difficult for you to continue? 
  
 
Not 
at 
all 
A 
little A 
lot 
62.  You would have preferred a self help program. 
 
True / False 0 1 2 
63.  Your health made it difficult to participate. 
 
True / False 0 1 2 
64.  The program was difficult to understand. 
 
True / False 0 1 2 
65.  You were feeling too depressed or unhappy to 
participate. 
 
True / False 0 1 2 
66.  You were moving house. 
 
True / False 0 1 2 
67.  Your parent did not think that they you a problem 
 
True / False 0 1 2 
68.  You did not like wearing the actigraph. 
 
True / False 0 1 2 
69.  You were nervous or frightened about taking part in 
the program. 
 
True / False 0 1 2 
70.  Your parent was not helping 
 
True / False 0 1 2 
71.  Your parent did not want help 
 
True / False 0 1 2 
72.  Your work schedule interfered with coming to 
sessions. 
 
True / False 0 1 2 
Other Factors 
73.  __________________________________________ 
 
True / False 0 1 2 
74.  __________________________________________ 
 
True / False 0 1 2 
75.  __________________________________________ 
 
True / False 0 1 2 
 
2. What helped you to overcome these barriers? 
_____________________________________________________________________________
_____________________________________________________________________________ 
 
3. Do you have any recommendations for how we could improve the program?  
_____________________________________________________________________________
_____________________________________________________________________________ 
 
 
“Thank you for taking the time to complete this questionnaire. The information you have given 
will help us to improve the program for the future.” 
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Parent Name: ____________________________  Date: ___________ 
 
“Congratulations on completing the Choose Health Program conducted by Leah Brennan at 
RMIT University. At your last session Leah informed you that I would contact you to ask you 
about some of the things that might have made it more difficult to participate in the program. I 
would like to ask you and your adolescent some questions. The information you give will be 
used to improve the program for future use. It will take about 15 minutes to complete the 
questions I have to ask, are you able to do it now? (If not, Can I arrange a time to call you back 
to complete the questionnaire?). Thank you.  
 
“Firstly, a few questions about how you were feeling at the commencement of the program. 
When you started the program” 
 
1. How important was it for you that your adolescent lost weight?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important      Extremely Important 
 
2. How confident were you that your adolescent could lose weight if they decided to do it?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
3. Where did your adolescent losing weight fit on your list of priorities?  
0 1 2 3 4 5 6 7 8 9 10 
Not a priority at all.       Most important priority 
 
4. How important was it for your adolescent that they lost weight?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all important      Extremely Important 
 
5. How confident was your adolescent that they could lose weight if they decided to do it?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
6. Where did losing weight fit on your adolescent’s list of priorities?  
0 1 2 3 4 5 6 7 8 9 10 
Not a priority at all.       Most important priority 
 
 
 “Now I am going to ask you about any of the things that made it more difficult for you to 
participate. Firstly I will ask you generally about the things that you feel made it more difficult 
to participate. Then I will run through a list of things people commonly say make it hard to 
participate in programs such as ours to see if any are relevant to you. Does that sound OK?”  
 
1. What things made it harder for you to continue with the program? 
_____________________________________________________________________________
_____________________________________________________________________________ 
 
“As I go through the list I will ask you to answer true of false to each item. Some items will 
not be relevant to you, if this is the case please answer false. If you answer true I will ask you 
how much this factor made it difficult for you to continue with the program?” 
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1. Answer True or False to each statement. 2. How much did this 
contribute to you stopping? 
  Not 
at 
all 
A 
little A lot 
1. The behaviour change goals were too hard. 
 
T / F 0 1 2 
2. Your adolescent was concerned other people would find 
out that they were participating in the program. 
 
T / F 0 1 2 
3. Your family had too many other problems occurring at the 
same time. 
 
T / F 0 1 2 
4. There were too many pressures going on around you. 
 
T / F 0 1 2 
5. You would have preferred a group program. 
 
T / F 0 1 2 
6. You had to wait too long to start the program. 
 
T / F 0 1 2 
7. You were having financial problems. 
 
T / F 0 1 2 
8. There was too much homework involved. 
 
T / F 0 1 2 
9. You did not feel comfortable talking about yourself. 
 
T / F  0 1 2 
10. You did not think your adolescent had a problem 
 
T / F 0 1 2 
11. You were worried other people would find out you were 
participating in the program. 
 
T / F 0 1 2 
12. Your adolescent did not want to make an effort to 
participate in the program. 
 
T / F 0 1 2 
13. You did not have enough energy to participate. 
 
T / F 0 1 2 
14. You did not like completing the questionnaires. 
 
T / F 0 1 2 
15. The program did not deal with the causes of your 
adolescent’s problems. 
 
T / F 0 1 2 
16. You did not want to take part in the first place – you only 
took part to please someone else. 
 
T / F 0 1 2 
17. Your adolescent was feeling too depressed or unhappy. 
 
T / F 0 1 2 
18. You were not pleased with the approach taken in the 
program. 
 
T / F 0 1 2 
19. You were worried that the therapist was going to deal with 
your personal problems. 
 
T / F 0 1 2 
20. Your adolescent was not dependable. 
 
T / F 0 1 2 
21. Getting to the sessions was difficult because of 
transportation.  
T / F 0 1 2 
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1. Answer True or False to each statement. 2. How much did this 
contribute to you stopping? 
22.   Not 
at 
all 
A 
little A lot 
23. Instead of working with your adolescent, the program was 
directed at you. 
 
T / F 0 1 2 
24. The therapist’s way of talking was hard to understand. 
 
T / F 0 1 2 
25. The activities you did only worked in sessions. 
 
T / F 0 1 2 
26. You and your adolescent did not agree on the use of the 
strategies 
 
T / F 0 1 2 
27. The program took too much time. 
 
T / F 0 1 2 
28. The program’s activities had little connection with the 
problems your adolescent was having. 
 
T / F 0 1 2 
29. You family commitments interfered with you coming to 
sessions. 
 
T / F 0 1 2 
30. It was too difficult to get someone to care for your other 
children while you were at the program. 
 
T / F 0 1 2 
31. The therapist seemed to be acting like it was your fault. 
 
T / F 0 1 2 
32. There was too much information to learn. 
 
T / F 0 1 2 
33. You did not need to participate in the program because you 
could do it on your own. 
 
T / F 0 1 2 
34. The therapist was not supportive. 
 
T / F 0 1 2 
35. There were too many behaviour change goals. 
 
T / F 0 1 2 
36. You found another service you liked better. 
 
T / F 0 1 2 
37. Your adolescent’s other commitments interfered with 
coming to sessions. 
T / F 0 1 2 
38. You had a long way to travel to sessions. 
 
T / F 0 1 2 
39. You went away on holidays. 
 
T / F 0 1 2 
40. Session times were not convenient. 
 
T / F 0 1 2 
41. The therapist was more concerned with procedures than 
you as a person. 
 
T / F 0 1 2 
42. There was a death in the family. 
 
T / F 0 1 2 
43. You did not like being videotaped. 
 
T / F 0 1 2 
44. You did not think there was any hope for change. 
 
T / F 0 1 2 
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 2. How much did this 
contribute to you stopping? 
. Answer True or False to each statement.  Not 
at 
all 
A 
little A lot 
45. Your adolescent was injured and could not fully participate 
in the program. 
46.  
T / F 0 1 2 
47. The program did not work; no change was taking place. 
 
T / F 0 1 2 
48. The therapist had different values and beliefs than yours. 
 
T / F 0 1 2 
49. Your adolescent had too much school work to do. 
 
T / F 0 1 2 
50. The program sessions were boring. 
 
T / F 0 1 2 
51. The therapist did not seem to have enough experience or 
qualifications. 
 
T / F 0 1 2 
52. You were injured and could not participate in the program. 
 
T / F 0 1 2 
53. You and your adolescent were arguing about the program. 
 
T / F 0 1 2 
54. Your adolescent did not like completing the physical 
assessment. 
 
T / F 0 1 2 
55. The goals of the program were not important to you. 
 
T / F 0 1 2 
56. The program took away too much time you could be 
spending doing enjoyable things. 
 
T / F 0 1 2 
57. The therapist did not understand you. 
 
T / F 0 1 2 
58. Your adolescent did not want to participate because the 
program interfered with their social life 
 
T / F 0 1 2 
59. Your adolescent did not like competing the monitoring. 
 
T / F 0 1 2 
60. You had to nag your adolescent to complete the program 
requirements. 
 
T / F 0 1 2 
61. The program was too long. 
 
T / F 0 1 2 
62. You and your adolescent were not getting along too well. 
 
T / F 0 1 2 
63. The therapist put too much pressure on you. 
 
T / F 0 1 2 
64. You would have preferred a self help program. 
 
T / F 0 1 2 
65. Your health made it difficult to participate. 
 
T / F 0 1 2 
66. The program was difficult to understand. 
 
T / F 0 1 2 
67. You were feeling too depressed or unhappy to participate. 
 
T / F 0 1 2 
68. You were moving house. 
 
T / F 0 1 2 
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 2. How much did this 
contribute to you stopping? 
1. Answer True or False to each statement.  Not 
at 
all 
A 
little A lot 
69. Your adolescent did not think that they had a problem 
 
T / F 0 1 2 
70. Your adolescent did not like wearing the actigraph. 
 
T / F 0 1 2 
71. You were nervous or frightened about taking part in the 
program. 
 
T / F 0 1 2 
72. Your adolescent was misbehaving 
 
T / F 0 1 2 
73. Your adolescent did not want help 
 
T / F 0 1 2 
74. Your work schedule interfered with coming to sessions. 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
___________________________________________________ 
 
T / F 0 1 2 
 
Do you have any recommendations for how we could improve the program?  
• ______________________________________________________________ 
• ______________________________________________________________ 
• ______________________________________________________________ 
• ______________________________________________________________ 
• ______________________________________________________________ 
“Thank you for taking the time to complete this questionnaire. The information you have given 
will help us to improve the program for the future.” 
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Adolescent Name: ____________________________  Date: ___________ 
 
“Congratulations on completing the Choose Health Program conducted by Leah Brennan at 
RMIT University. At your last session Leah informed you that I would contact you to ask you 
about some of the things that might have made it more difficult to participate in the program. I 
would like to ask you and your parent some questions. The information you give will be used to 
improve the program for future use. It will take about 15 minutes to complete the questions I 
have to ask, are you able to do it now? (If not, Can I arrange a time to call you back to 
complete the questionnaire?). Thank you.  
 
“Firstly, a few questions about how you were feeling at the commencement of the program. 
When you started the program” 
 
1. How important was it for you that you lost weight?  
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
2. How confident were you that you could lose weight if they decided to do it? 
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
3. Where did your losing weight fit on your list of priorities? 
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
4. How important was it for your parent that you lost weight? 
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
5. How confident was your parent that you could lose weight if you decided to do it? 
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
6. Where did you losing weight fit on your parent’s list of priorities? 
0 1 2 3 4 5 6 7 8 9 10 
Not at all confident      Extremely Confident 
 
 
“Now I am going to ask you about any of the things that made it more difficult for you to 
participate. Firstly I will ask you generally about the things that you feel made it more difficult 
to participate. Then I will run through a list of things people commonly say make it hard to 
participate in programs such as ours to see if any are relevant to you. Does that sound OK?”  
 
1. What things made it harder for you to continue with the program? 
_____________________________________________________________________________
_____________________________________________________________________________ 
 
“As I go through the list I will ask you to answer true of false to each item. Some items will 
not be relevant to you, if this is the case please answer false. If you answer true I will ask you 
how much this factor made it difficult for you to continue with the program?” 
 
 
 
1.  Answer True or False to each statement. 2. How much did this factor 
make it difficult for you to 
continue? 
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Not 
at 
all 
A 
little A 
lot 
76.  The behaviour change goals were too hard. 
 
True / False 0 1 2 
77.  Your parent was concerned other people would find 
out that you were participating in the program. 
 
True / False 0 1 2 
78.  Your family had too many other problems occurring 
at the same time. 
 
True / False 0 1 2 
79.  There were too many pressures going on around 
you. 
 
True / False 0 1 2 
80.  You would have preferred a group program. 
 
True / False 0 1 2 
81.  You had to wait too long to start the program. 
  
True / False 0 1 2 
82.  You family was having financial problems. 
 
True / False 0 1 2 
83.  There was too much homework involved. 
 
True / False 0 1 2 
84.  You did not feel comfortable talking about yourself. 
 
True / False  0 1 2 
85.  Your parent did not think you had a problem 
 
True / False 0 1 2 
86.  You were worried other people would find out you 
were participating in the program. 
 
True / False 0 1 2 
87.  Your parent did not want to make an effort to 
participate in the program. 
 
True / False 0 1 2 
88.  You did not have enough energy to participate. 
 
True / False 0 1 2 
89.  You did not like completing the questionnaires. 
 
True / False 0 1 2 
90.  The program did not deal with the causes of your 
family’s problems. 
 
True / False 0 1 2 
91.  You did not want to take part in the first place – you 
only took part to please someone else. 
 
True / False 0 1 2 
92.  Your parent was feeling too depressed or unhappy. 
 
True / False 0 1 2 
93.  You were not pleased with the approach taken in the 
program. 
 
True / False 0 1 2 
94.  You were worried that the therapist was going to 
deal with your personal problems. 
 
True / False 0 1 2 
95.  Your parent was not dependable. 
 
True / False 0 1 2 
96.  Getting to the sessions was difficult because of 
transportation.  
 
True / False 0 1 2 
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1.  Answer True or False to each statement. 
2. How much did this factor make it 
difficult for you to continue? 
 
 
 
Not 
at 
all 
A 
little A 
lot 
97.  Instead of working with your family, the program 
was directed at you. 
 
True / False 0 1 2 
98.  The therapist’s way of talking was hard to 
understand. 
 
True / False 0 1 2 
99.  The activities you did only worked in sessions. 
 
True / False 0 1 2 
100. You and your parent did not agree on the use of the 
strategies 
 
True / False 0 1 2 
101. The program took too much time. 
 
True / False 0 1 2 
102. The program’s activities had little connection with 
the problems your family was having. 
 
True / False 0 1 2 
103. You family commitments interfered with you 
coming to sessions. 
 
True / False 0 1 2 
104. It was too difficult to get someone to care for your 
other siblings while you were at the program. 
 
True / False 0 1 2 
105. The therapist seemed to be acting like it was your 
fault. 
 
True / False 0 1 2 
106. There was too much information to learn. 
 
True / False 0 1 2 
107. You did not need to participate in the program 
because you could do it on your own. 
 
True / False 0 1 2 
108. The therapist was not supportive. 
 
True / False 0 1 2 
109. There were too many behaviour change goals. 
 
True / False 0 1 2 
110. You found another service you liked better. 
 
True / False 0 1 2 
111. Your parent’s other commitments interfered with 
coming to sessions. 
 
True / False 0 1 2 
112. You had a long way to travel to sessions. 
 
True / False 0 1 2 
113. You went away on holidays. 
 
True / False 0 1 2 
114. Session times were not convenient. 
 
True / False 0 1 2 
115. The therapist was more concerned with procedures 
than you as a person. 
 
True / False 0 1 2 
116. There was a death in the family. 
 
True / False 0 1 2 
 673 
1.  Answer True or False to each statement. 
2. How much did this factor make 
it difficult for you to continue? 
  
 
Not 
at 
all 
A 
little A 
lot 
117. You did not like being videotaped. 
 
True / False 0 1 2 
118. You did not think there was any hope for change. 
 
True / False 0 1 2 
119. Your parent was injured and could not fully 
participate in the program. 
 
True / False 0 1 2 
120. The program did not work; no change was taking 
place. 
 
True / False 0 1 2 
121. The therapist had different values and beliefs than 
yours. 
 
True / False 0 1 2 
122. You had too much school work to do.  
 
True / False 0 1 2 
123. The program sessions were boring. 
 
True / False 0 1 2 
124. The therapist did not seem to have enough 
experience or qualifications. 
 
True / False 0 1 2 
125. You were injured and could not participate in the 
program. 
 
True / False 0 1 2 
126. You and your parent were arguing about the 
program. 
 
True / False 0 1 2 
127. You did not like completing the physical 
assessment. 
 
True / False 0 1 2 
128. The goals of the program were not important to you. 
 
True / False 0 1 2 
129. The program took away too much time you could be 
spending doing enjoyable things. 
 
True / False 0 1 2 
130. The therapist did not understand you. 
 
True / False 0 1 2 
131. Your parent did not want to participate because the 
program interfered with other aspects of their life 
 
True / False 0 1 2 
132. You did not like competing the monitoring. 
 
True / False 0 1 2 
133. You had to nag your parent to complete the program 
requirements. 
 
True / False 0 1 2 
134. The program was too long. 
 
True / False 0 1 2 
135. You and your parent were not getting along too 
well. 
 
True / False 0 1 2 
136. The therapist put too much pressure on you. 
 
True / False 0 1 2 
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1.  Answer True or False to each statement. 
2. How much did this factor make 
it difficult for you to continue? 
 
 
 
Not 
at 
all 
A 
little A 
lot 
137. You would have preferred a self help program. 
 
True / False 0 1 2 
138. Your health made it difficult to participate. 
 
True / False 0 1 2 
139. The program was difficult to understand. 
 
True / False 0 1 2 
140. You were feeling too depressed or unhappy to 
participate. 
 
True / False 0 1 2 
141. You were moving house. 
 
True / False 0 1 2 
142. Your parent did not think that they you a problem 
 
True / False 0 1 2 
143. You did not like wearing the actigraph. 
 
True / False 0 1 2 
144. You were nervous or frightened about taking part in 
the program. 
 
True / False 0 1 2 
145. Your parent was not helping 
 
True / False 0 1 2 
146. Your parent did not want help 
 
True / False 0 1 2 
147. Your work schedule interfered with coming to 
sessions. 
 
True / False 0 1 2 
Other Factors 
148. __________________________________________ 
 
True / False 0 1 2 
149. __________________________________________ 
 
True / False 0 1 2 
150. __________________________________________ 
 
True / False 0 1 2 
 
2. What helped you to overcome these barriers? 
_____________________________________________________________________________
_____________________________________________________________________________ 
 
3. Do you have any recommendations for how we could improve the program?  
_____________________________________________________________________________
_____________________________________________________________________________ 
 
 
“Thank you for taking the time to complete this questionnaire. The information you have given 
will help us to improve the program for the future.” 
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APPENDIX T 
Seven Day Weighed Food Diary 
 
• You need to keep a food record for 7 days, 5 weekdays and 2 weekend day.  
• Please record everything that you eat or drink, even if you get up at night. Remember to 
record even when you are away from home and include all snack, sweets, drinks and 
nibbles. Make sure you record sauces, dressings and other condiments.  
 
1. Time: Record the time you eat. Each day begins at midnight. 
 
2. Location: Record the location of each meal, snack, beverage. For example home, work, 
school, restaurants, etc. 
 
3. Amount: Record the amount of food and liquid consumed, please be as descriptive as 
possible. 
• Liquids:  Record fluid in millilitres (eg: 375ml pepsi max) cups (eg: 1 cup of full cream 
milk), tablespoons (eg: 6 tablespoons of trident sweet chilli sauce).  
• Food: Record food in grams (eg: 75g packet of CC’s), tablespoons (eg: 8 tablespoons of 
yoghurt), teaspoons (eg: 2 teaspoons of eta margarine), cups (eg: 1 cup rice bubbles) or 
standard servings (eg: slice of bread, small apple). 
 
4. Description and method of preparation 
• Identify if food is fresh, canned, frozen, unsweetened, sweetened etc. 
• Designate if food is full fat, reduced fat or no fat (eg milk, cheese, yoghurt etc) 
• Identify cut of meat or poultry or type of fish, indicate if you ate the skin or fat. 
• Indicate cooking technique eg: deep fried, boiled, roasted, grilled, pan fried, steamed etc. 
• For prepared food identify brand and/or describe ingredients, eg: ‘Weaton chocolate 
biscuits’ rather than ‘biscuits’, ‘Kellogg’s cornflakes’ rather than ‘cereal’. 
• For homemade, prepared food, describe ingredients and amounts.  
 
 
Example: Date: 6th April 2002   Weekday or Weekend  
 
BEGIN YOUR FOOD DIARY AT 12 MIDNIGHT 
Time Location Amount Food Description and Method of Preparation 
12:45am Kitchen 1 slice Raisin bread, toasted 
  1 teaspoon  Butter spread on raisin toast 
7:30 am Kitchen 1 cup Daily Juice Orange juice, no added sugar 
  60g  Kellogg’s Cornflakes 
  ½ cup  Skinny Milk, on cornflakes 
  1 slice White Bread toast sliced, toasted (no butter) 
  1 teaspoon Cottee’s Diet Apricot Jam 
  1 cup Tea, no milk no sugar 
11:30 am Work 1 small Banana 
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APPENDIX U 
Session Outline 
 
SESSION 1: OVERWEIGHT AND OBESITY. 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Assessment Sessions. 
• Session Material. 
o All about overweight and obesity. 
o Choose Health. 
o Feedback of assessment information. 
• Obtain commitment to participate. 
• Set Goals. 
• Summary of Session. 
• Practice Tasks – Recording Goals, Things I Like 
• Session Close. 
 
2. Review Previous Session        € 
• Briefly review the content of the previous assessment sessions: 
o Questionnaires. 
o Assessment interview. 
o Monitoring eating and physical activity. 
o Physical Assessment. 
• Emphasise the importance of these sessions and reinforce the client’s participation.  
• Outline how this information will be used later in this session and throughout the program. 
• Provide the client with the opportunity to ask questions about the assessment procedures. 
 
3. Background Information        € 
• Explain the definition of overweight and obesity. 
• Review the increasing prevalence of obesity in children, adolescents and adults. 
• Outline the potential consequences of obesity. 
• Discuss the causes of obesity. 
• Explain ‘energy imbalance’. 
• Review body composition information. 
• Review obesity treatment strategies. 
• Discuss child, adolescent and adult treatment outcomes. 
• Review realistic outcomes for obesity treatment. 
• Discuss the necessity of long-term behaviour change in the treatment of obesity. 
 
4. Choose Health         € 
• Review the Choose Health program. 
o Strategies for changing eating and physical activity habits. 
o Strategies to manage the barriers that can interfere with behaviour change. 
o Review the 12 program sessions. 
o Outline structure of sessions. 
o Emphasis the involvement of adolescent and parents. 
o Emphasis the importance of homework completion. 
 
5. Feedback Assessment Information       € 
• Introduce physical assessment information, list the types of information obtained. 
• Summarise results of assessment. 
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6. Obtain commitment Participate in Program (commitment form)   € 
• Ask the client for a verbal commitment to the program. 
• Encourage the client to read and sign the commitment form. 
 
7. Set Goals (goal achievement form)      € 
• Discuss the importance of setting goals.  
• Introduce the concept of short-term and long-term goals. 
• Review the important components of good goals. 
o Realistic/achievable. 
o Specific. 
o Observable. 
• Encourage the client to set realistic, specific and objective fitness and body composition 
goals. 
• Use shaping procedures to refine goals. Offer examples if necessary. 
 
8. Summary of Session        € 
• Ask client to summarise the session and add anything that they have missed. 
 
9. Practice Tasks – Things I like, Recording Goals      € 
• Discuss the purpose of homework and stress its importance throughout the program. 
• Model recording on the goal achievement scale form. 
• Explain the ‘Things I Like’ form. 
• Check client understanding. 
• Check for possible barriers to homework completion. 
• Obtain a commitment from the client to complete the homework. 
 
10. Session Close         € 
• Make appointment for next session. 
• Thank client for their participation. 
• Stress importance of letting you know if they can’t make the session.  
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SESSION 2: EATING HABITS 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session. 
• Review Practise Tasks. 
• Session Material. 
o Behavioural Programs. 
o Self-monitoring. 
o Managing Eating Cues. 
o Managing Eating Behaviour. 
o Managing Eating Consequences. 
• Summary of Session. 
• Set Goals. 
• Practice Tasks – parent and adolescent. 
• Monitoring procedure. 
• Session Close. 
 
2. Review Previous Session         € 
• Ask the client to briefly review the content of the previous sessions. 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material. 
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Check selection, recording and measurement of program goals on the ‘Record of Goals’ 
form. 
• Ask the client if they completed the ‘Your Commitment’ form. 
• Ask the client if they completed the ‘Things I Like’ form. 
• Ask the client if they read the information they received last week and attempted the 
exercises. 
• Praise homework completion or address non completion. 
 
4. The Behavioural Approach       € 
• Outline the behavioural approach to changing eating and physical activity habits. 
 
5. Self-monitoring (Eating and Activity Monitoring Form)    € 
• Discuss the importance of self-monitoring. 
 
6. Managing Eating Cues        € 
• Outline the importance of managing eating cues. 
• Encourage the client to select some ‘managing eating cues’ strategies to change their eating 
behaviour.  
• Outline the use of incompatible activities as a way to avoid eating when not hungry. 
• Encourage your client to list some normal and pleasant incompatible activities. 
 
7. Managing Eating Behaviours       € 
• Outline the importance of managing eating cues. 
• Use the client’s self-monitoring to assist them to identify their eating behaviours. 
• Encourage the client to select some ‘managing eating behaviour’ strategies to change their 
eating behaviour.  
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8. Managing Eating Consequences       € 
• Explain how consequences can influence behaviour. 
• Encourage the adolescent to note some things they could do to reward themselves for 
reaching their goals.  
• Outline how our society commonly rewards overeating. 
• Encourage the client to make a list of the food related rewards they are currently using and 
to develop a list of alternative rewards. 
 
9. Summary of Session        € 
• Ask client to summarise the session and add anything that they have missed. 
 
10. Set Goals (Checklist for Behaviour Change Goals)    € 
• Review the importance of setting goals. 
• Encourage the client to set realistic, specific and objective goals for the coming week in 
each of the areas covered (managing eating cues, behaviours, consequences, using 
alternative consequences). 
• Use shaping procedures to refine goals. Offer examples if necessary. 
• Record on the recording form. 
 
11. Practice Tasks          € 
• Discuss the purpose of homework and stress its importance throughout the program. 
• Set tasks that match the client’s goals. 
• Explain recording form and check client understanding,  
• Remind client to monitor. 
• Check for possible barriers to homework completion. 
• Obtain a commitment from the client to complete the homework. 
 
12. Session Close         € 
• Make appointment for next session. 
• Thank client for their participation. 
• Stress importance of letting you know if they can’t make the session. 
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SESSION 3: PHYSICAL ACTIVITY HABITS 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session. 
• Review Practise Tasks. 
• Session Material. 
o Why Change Physical Activity. 
o Reducing Sedentary Behaviour. 
o Increasing Incidental or Lifestyle Physical Activity. 
o Managing the Cues and Consequences of Sedentary Behaviour and Physical Activity. 
o Parental Influence on Sedentary Behaviour and Physical Activity. 
• Summary of Session. 
• Set Goals. 
• Practice Tasks – parent and adolescent. 
• Monitoring procedure. 
• Session Close. 
 
2. Review Previous Session         € 
• Ask the client to briefly review the content of the previous sessions. 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material.  
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Ask the client how they went with their monitoring during the week. 
• Get the client to talk you through each day, ask questions and get them to explain anything 
that is not clear or anything unusual in their monitoring 
• Shape recording. 
• Summarise each day and then the whole week. 
• Review the client’s recording of their behaviour change goals. 
• Prompt the client to review their eating habit goals and make a note of any new goals 
• Ask the client if they read and understood the information they received last week and 
attempted the exercises. 
• Praise homework completion or address non completion. 
 
4. Why Change Physical Activity       € 
• Discuss the importance of physical activity. 
• Outline why we are not introducing exercise at this point. 
 
5. Reducing Sedentary Behaviour       € 
• Outline the importance of reducing sedentary behaviour. 
• Use the client’s self-monitoring to assist them to identify their sedentary behaviour 
• Make a note of the total amount of time the adolescent spent being sedentary and the sorts 
of things they were doing while they were sedentary. 
• Encourage the client to select some ‘reducing sedentary behaviour’ strategies to change 
their physical activity behaviour.  
 
6. Increasing ‘Incidental’ or ‘Lifestyle’ Physical Activity    € 
• Outline the importance of increasing incidental or lifestyle physical activity. 
• Encourage the client to select some ‘increasing physical activity’ strategies to change their 
physical activity  
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7. Managing the Cues & Consequences of Sedentary Behaviour & Physical Activity   € 
• Outline the importance of managing sedentary behaviour/physical activity cues and 
consequences. 
• Assist the client to determine what changes they can make to decrease the environmental 
cues for sedentary behaviour and increase the cues encouraging physical activity.  
• Assist the client to determine what changes they can make to decrease the positive 
consequences for sedentary behaviour and increase the positive consequences for physical 
activity.  
 
8. Parental Influence on Sedentary Behaviour & Physical Activity   € 
• Discuss the important role that parents can have in influencing sedentary behaviour and 
physical activity.  
• Encourage the parent to determine what changes they can make to change the cues and 
consequences of sedentary behaviour and physical activity in their adolescent.  
 
9. Summary of Session        € 
• Ask client to summarise the session and add anything that they have missed. 
 
10. Set Goals (Checklist for Behaviour Change Goals)     € 
• Review the importance of setting goals  
• Encourage the client to set realistic, specific and objective activity goals for the coming 
week. 
• Use shaping procedures to refine goals. Offer examples if necessary. 
• Record on the recording form. 
 
11. Practice Tasks         € 
• Discuss the purpose of homework and stress its importance throughout the program. 
• Set tasks that match the client’s goals. 
• Explain monitoring form and check client understanding. 
• Remind client to continue monitoring. 
• Check for possible barriers to homework completion. 
• Obtain a commitment from the client to complete the homework. 
 
12. Session Close         € 
• Make appointment for next session. 
• Thank client for their participation. 
• Stress importance of letting you know if they can’t make the next session. 
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SESSION 4: HEALTHY FOOD CHOICES 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session. 
• Review Practice Tasks. 
• Session Material. 
o The Australian Guide to Healthy Eating. 
1. Bread Cereal, Rice, Pasta and Noodles. 
2. Vegetables and Legumes. 
3. Fruit. 
4. Milk, Yoghurt and Cheese. 
5. Meat, Fish, Poultry, Eggs, Nuts and Legumes. 
6. Extra Foods. 
o Comparing your Diet to the Recommendations. 
o Reading Food Labels. 
• Summary of Session. 
• Practice Tasks – Monitoring. 
• Session Close. 
 
2. Review Previous Session         € 
• Ask the client to briefly review the content of the previous sessions. 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material.  
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Ask the client how they went with their monitoring during the week. 
• Get the client to talk you through each day, ask questions and get them to explain anything 
that is not clear or anything unusual in their monitoring. 
• Shape recording. 
• Summarise each day and then the whole week. 
• Review the eating and activity habits behaviour goals. 
• Ask the client if they read and understood the information they received last week and 
attempted the exercises.  
• Praise homework completion or address non completion. 
 
4. The Australian Guide to Healthy Eating      € 
• Describe the Australian Guide to Healthy Eating. 
• Outline the 5 food groups in the Australian Guide to healthy eating and explain why we 
need to consume foods from each group. 
• Explain the pie chart, note the 8 glasses of water and the ‘Choose these foods sometimes or 
in small amounts’ section. 
 
5. Bread, Cereal, Rice, Pasta and Noodles      € 
• Describe the types of food included in this group and provide examples of servings. 
• Note the AGHE recommendations about this group of foods and encourage the adolescent 
to tick those that may be helpful for them. 
 
6. Vegetables and Legumes        € 
• Describe the types of food included in this group and provide examples of servings. 
 683 
• Note the AGHE recommendations about this group of foods and encourage the adolescent 
to tick those that may be helpful for them. 
 
7. Fruit          € 
• Describe the types of food included in this group and provide examples of servings. 
• Note the AGHE recommendations about this group of foods and encourage the adolescent 
to tick those that may be helpful for them. 
 
8. Milk, Yoghurt and Cheese        € 
• Describe the types of food included in this group and provide examples of servings. 
• Note the AGHE recommendations about this group of foods and encourage the adolescent 
to tick those that may be helpful for them. 
 
9. Meat, Fish, Poultry, Eggs, Nuts and Legumes     € 
• Describe the types of food included in this group and provide examples of servings. 
• Note the AGHE recommendations about this group of foods and encourage the adolescent 
to tick those that may be helpful for them. 
 
10. Extra Foods         € 
• Describe the types of food included in this group and provide examples of servings. 
• Note the AGHE recommendations about this group of foods and encourage the adolescent 
to tick those that may be helpful for them. 
 
11. Comparing your diet to the recommendations     € 
• Explain the two sample diets that conform to the nutrient intake recommendations, note the 
recommended number of daily servings of each food group. 
• Assist the adolescent to use their monitoring data to list the number of servings of each food 
group they ate on two days in the past week. 
• Assist the adolescent to note the changes they could make so they are eating according to 
the sample diets. 
• Assist the adolescent to set some realistic goals for eating in a healthier way.  
 
12. Reading Food Labels        € 
• Explain the usefulness of food labels. 
• Describe the ‘per serving’ and ‘per 100ml/g’ information and outline the usefulness of each. 
• Use sample nutritional panels to teach the adolescent to compare the fat, sugar and fibre in 
different foods. 
 
13. Summary of Session        € 
• Ask client to summarise the session and add anything that they have missed. 
 
14. Practice Tasks (Checklist for Behaviour Change Goals)    € 
• Discuss the purpose of homework and stress its importance throughout the program. 
• Encourage the client to set healthy food choices goals. 
• Check client understanding. 
• Check for possible barriers to homework completion. 
• Obtain a commitment from the client to complete the homework. 
 
15. Session Close         € 
• Make appointment for next session. 
• Thank client for their participation. 
• Stress importance of letting you know if they can’t make the session. 
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SESSION 5: EXERCISE 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session. 
• Review Practice Tasks. 
• Session Material. 
o Definition of exercise. 
o Body Weight and physical activity. 
o The benefits of exercise. 
o Who exercises and who doesn’t. 
o This program. 
o Motivation. 
• Summary of Session. 
• Practice Tasks – Monitoring. 
• Session Close. 
 
2. Review Previous Session         € 
• Ask the client to briefly review the content of the previous session. 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material. 
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Ask the client how they went with their monitoring during the week. 
• Get the client to talk you through each day, ask questions and get them to explain anything 
that is not clear or anything unusual in their monitoring. 
• Shape recording. 
• Summarise each day and then the whole week. 
• Review the eating and activity habits goals. 
• Review ‘healthy food choices’ goals. 
• Ask the client if they read and understood the information they received last week and 
attempted the exercises.  
• Ask the client if they completed the ‘Which activities would I enjoy?’ handout. 
• Praise homework completion or address non completion. 
 
4. Exercise and Body Weight        € 
• Define physical activity and exercise. 
• Outline the role of reduced physical activity in the development of overweight and obesity.  
• Explain the relationship between body weight and physical activity.  
 
5. The Benefits of Exercise        € 
• Outline the importance of exercise in weight loss and weight maintenance.  
• Explain each of the ways that exercise aids weight loss 
• Assist the adolescent to develop lists of the ways that exercise could benefit them and their 
reasons not to exercise.  
 
6. Who exercises and who does not?       € 
• Outline the importance of exercise maintenance.  
• Note that more than 50% of people do not maintain exercise. 
• Explain why overweight people find it particularly difficult to exercise. 
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7. This Program         € 
• Explain the importance of motivation in exercise compliance. 
• Explain that the strategies in this program are designed to help increase motivation. 
• Note that every attempt to exercise shows that they are motivated to improve their health 
and fitness.  
• Explain that it consistency is the most important thing. 
 
8. Commencing and Maintaining Exercise       € 
• Outline the difficulties associated with commencing and maintaining an exercise program.  
• Outline the factors that impact on exercise maintenance and encourage the client to select 
exercises that are likely to be maintained.  
 
9. Summary of Session        € 
• Ask client to summarise the session and add anything that they have missed. 
 
10. Practice Tasks (Checklist for Behaviour Change Goals)    € 
• Discuss the purpose of homework and stress its importance throughout the program. 
• Encourage the client to set exercise goals. 
• Check client understanding. 
• Check for possible barriers to homework completion. 
• Obtain a commitment from the client to complete the homework. 
 
11. Session Close         € 
• Make appointment for next session. 
• Thank client for their participation. 
• Stress importance of letting you know if they can’t make the next session. 
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SESSION 6: BEHAVIOUR CHARTS & BARRIERS TO CHANGE 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session. 
• Review Practice Tasks. 
• Summarise Goals. 
o Review Program Goals. 
o List and Rate Behaviour Change Goals. 
o Use program goal progress results to revise behaviour change goals. 
o Behaviour Charts. 
o Barriers to change. 
• Summary of Session. 
• Practice Tasks – Monitoring. 
• Session Close. 
 
2. Review Previous Session        € 
• Ask the client to briefly review the content of the previous sessions. 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material.  
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Ask the client how they went with their monitoring during the week. 
• Get the client to talk you through each day. Ask questions along the way and get them to 
explain anything that is not clear to you or anything unusual in their monitoring. 
• Shape recording. 
• Summarise each day and then the whole week. 
• Review the client’s behaviour change goals. 
• Ask the client if they read and understood the information they received last week. 
• Praise homework completion or address non completion. 
 
4. Review Program Goals        € 
• Ask the client to list the program goals they set in the first session, check that these goals 
are still relevant to the client. 
• Review client’ monitoring of program goals. 
 
5. List and Rate Behaviour Change Goals      € 
• Ask the client to list their eating habits, activity habits, food choices and exercise goals.  
• Ask the client to rate how successful they have been in achieving each of these goals. 
 
6. Use program goal progress to review behaviour change goals   € 
• If improvements in program goals, link this to the adolescent’s behaviour change goals. 
• If no improvements in program goals, explain that it can take time to see changes in 
physical assessments and that it may mean the adolescent needs to aim for greater behaviour 
change.  
• Encourage the client to set new behaviour change goals. 
 
7. Behaviour Charts         € 
• Outline the usefulness of behaviour charts. 
• Explain how behaviour charts are used to encourage new behaviours. 
• Work through the steps involved in developing a behaviour chart. 
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• Discuss how to successfully use a behaviour chart. 
• Assist the client and parent to develop a behaviour chart for their new eating and activity 
goals. 
 
8. Barriers to Change        € 
• Explain ‘Barriers to Change’. 
• Encourage the adolescent and parent to identify current and potential barriers to achieving 
behaviour change goals. 
• Assist the client to classify the barriers as being due to their physical, social or 
emotional/cognitive environment. 
• Explain how the following sessions will provide more strategies for addressing some of 
these potential barriers. 
 
9. Summary of Session         € 
• Ask client to summarise the session and add anything that they have missed. 
 
10. Check Goals          € 
• Implement behaviour chart. 
• Note barriers to change. 
 
11. Practice Tasks          € 
• Discuss the purpose of homework and stress its importance throughout the program. 
• Encourage the client to use their behaviour chart in the coming week. 
• Provide Handout of next weeks session material. 
• Check for possible barriers to homework completion. 
• Obtain a commitment from the client to complete the homework. 
 
12. Session Close          € 
• Make appointment for next session. 
• Thank client for their participation. 
• Stress importance of letting you know if they can’t make the next session. 
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SESSION 7: HELPFUL THOUGHTS AND FEELINGS  
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session. 
• Review Practice Tasks. 
• Session Material. 
o How do thoughts and feelings influence eating and activity behaviour? 
o What are negative feelings? How are thoughts, feelings and behaviours related? 
o Recognising unhelpful thoughts. 
o Recording unhelpful thoughts and negative feelings. 
o Common problems with recording thoughts and feelings. 
• Summary of Session. 
• Set Goals. 
• Practice Tasks. 
• Session Close. 
 
2. Review Previous Session         € 
• Ask the client to briefly review the content of the previous sessions. 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material.  
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Ask the client how they went with their monitoring during the week. 
• Get the client to talk you through each day, ask questions and get them to explain anything 
that is not clear or anything unusual in their monitoring. 
• Shape recording. 
• Summarise each day and then the whole week. 
• Review use of behaviour chart. 
• Review eating, physical activity, food choices and exercise goals and assist the client to set 
up the behaviour chart for the following week. 
• Ask the client if they read and understood the information they received last week and 
attempted the exercises. 
• Praise homework completion or address non completion. 
 
4. How do thoughts and feelings affect eating and activity behaviour?  € 
• Outline the influence of negative feelings and unhelpful thoughts on eating and physical 
activity behaviour. 
 
5. What are negative feelings?       € 
• Explain why negative feelings can be problematic. 
• Check the adolescent understands the difference between thoughts and feelings. 
• Check the adolescent can distinguish between feelings. 
 
6. How are thoughts, feelings and behaviours related?     € 
• Outline the relationship between thoughts, feelings and behaviours. 
• Use an example to illustrate this relationship. 
• Encourage the adolescent to note the missing thoughts and feelings in the practice 
examples. 
• Describe the downwards spiral. 
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7. Recognising unhelpful thoughts       € 
• Outline unhelpful thoughts. 
• Explain how a change in feelings helps us identify unhelpful thoughts. 
• Using a recent experience of a negative feeling to assist the adolescent to recognise the 
thought that lead to this feeling. 
 
8. Recording thoughts and feelings       € 
• Explain the importance of recording unhelpful thoughts and negative feelings. 
• Outline the use of the ‘Record of Unhelpful Thoughts and Negative Feelings’ form. 
• Assist the adolescent to record an example on the form. 
 
9. Common problems with recording thoughts and feelings    € 
• Outline the common problems with recognising thoughts and feelings. 
 
10. Summary of Session        € 
• Ask client to summarise the session and add anything that they have missed. 
 
11. Practice Tasks         € 
• Discuss the purpose of homework and stress its importance throughout the program. 
• Encourage the client to continue using their behaviour chart 
• Explain monitoring form and check client understanding. 
• Remind client to continue monitoring. 
• Provide Handout of next weeks session material. 
• Check for possible barriers to homework completion. 
• Obtain a commitment from the client to complete the homework. 
 
12. Session Close         € 
• Make appointment for next session. 
• Thank client for their participation. 
• Stress importance of letting you know if they can’t make the next session. 
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SESSION 8: HELPFUL THOUGHTS AND ACTIONS 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session 
• Review Practise Tasks 
• Session Material 
o Unhelpful thoughts and negative emotions 
o Helpful Actions – Coping Strategies 
o Helpful Thoughts – Coping Statements 
o Using questions to challenge unhelpful thoughts 
o Recording helpful thoughts and actions 
• Summary of Session 
• Set Goals 
• Practice Tasks – parent and adolescent 
• Session Close 
 
2. Review Previous Session         € 
• Ask the client to briefly review the content of the previous sessions 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material.  
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Ask the client how they went with their monitoring during the week. 
• Get the client to talk you through each day, ask questions and get them to explain anything 
that is not clear or anything unusual in their monitoring, shape recording 
• Summarise each day and then the whole week 
• Review use of behaviour chart 
• Assist the client to set up the behaviour chart for the following week 
• Review the client’s thought and emotion monitoring 
• Shape recording 
• Ask the client if they read and understood the information they received last week 
• Praise homework completion or address non completion 
 
4. Helping Actions – Coping Strategies      € 
• Outline the use of coping strategies 
• Encourage the client to tick any refocusing and distraction strategies they think may be 
useful and add any extra 
• Select and example from the monitoring form and have the client develop some refocusing 
and/or distraction statements that could have helped handle the situation 
 
5. Helpful Thoughts – Coping Statements       € 
• Outline the use of coping statements 
• Encourage the client to tick any coping statements they think may be useful and add any 
extra 
• Select and example from the monitoring form and have the client develop some coping 
statements that could have helped handle the situation 
 
6. Using Questioning to Challenge Unhelpful Thoughts    € 
• Explain the use of challenge/debating/questioning thoughts to check their truthfulness and 
helpfulness and develop more realistic or helpful ways of thinking 
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• Review the questions 
• Select one of the clients unhelpful thoughts and assist the client to use the questions to 
challenge its truthfulness and helpfulness 
 
7. Recording Helpful Thoughts and Actions      € 
• Note the benefits of using coping statements, coping strategies and questioning to develop 
more helpful thoughts 
• Explain the importance of recording the use of these strategies 
• Outline the use of the ‘Record of Helpful Thoughts and Actions form 
• Assist the adolescent to record an example on the form 
 
8. Summary of Session        € 
• Ask client to summarise the session, add anything that they have missed. 
 
9. Practice Tasks         € 
• Discuss the purpose of homework, stress its importance throughout the program 
• Set tasks that match the client’s goals. 
• Explain monitoring form and check client understanding 
• Encourage the client to continue using their behaviour chart 
• Remind client to continue monitoring 
• Provide Handout of next weeks session material 
• Check for possible barriers to homework completion 
• Obtain a commitment from the client to complete the homework 
 
10. Session Close         € 
• Make appointment for next session 
• Thank client for their participation 
• Stress importance of letting you know if they can’t make the session 
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SESSION 9: SOCIAL PROBLEM SOLVING 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session 
• Review Practise Tasks 
• Session Material 
o How do social factors influence eating and physical activity?   
o Why is it important to be assertive 
o When is it important to be assertive 
o Types of non assertive communication  
o How to be assertive 
o How to check if your assertive behaviour was effective 
o Barriers to effective communication 
• Summary of Session 
• Set Goals 
• Practice Tasks – parent and adolescent 
• Monitoring procedure 
• Session Close 
 
2. Review Previous Session         € 
• Ask the client to briefly review the content of the previous sessions 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material.  
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Ask the client how they went with their monitoring during the week. 
• Get the client to talk you through each day, ask questions and get them to explain anything 
that is not clear or anything unusual in their monitoring, shape recording 
• Summarise each day and then the whole week 
• Review use of behaviour chart 
• Assist the client to set up the behaviour chart for the following week 
• Review the client’s use of helpful thoughts and actions 
• Ask the client if they read and understood the information they received last week 
• Praise homework completion or address non completion 
 
4. How do social factors influence eating and physical activity?    € 
• List the negative social experiences commonly reported by overweight adolescents 
• Outline the impact this can have on self confidence, happiness and self-esteem, behaviour 
change and maintenance.  
• Outline the benefits of learning new skills to tackle these situations 
 
5. Why is it Important to be Assertive      € 
• Define assertive communication 
• Discuss the importance of being assertive 
• Outline the times at which it is important to be assertive. 
 
6. Types of Non Assertive Communication      € 
• Review the example of non assertive communication styles 
• Encourage the adolescent to think of situations in which they used each of the non assertive 
communication styles 
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• Summarise the clients assertive and non assertive communication style 
 
7. How to be Assertive          € 
• Explain the Importance of Non Verbal Assertive Behaviour 
• Outline the ways to be assertive in each situation 
• Encourage the client to practice using assertiveness skills in the session  
• Encourage the adolescent to note times when they needed to be assertive in each of 
these ways.  
• Have the client practice using the strategies and complete exercises 
• Prompt the adolescent to practice using some of their assertive statements with assertive 
body language. 
 
8. How to Check if Your Assertive Behaviour was Effective    € 
• Outline the importance of evaluating assertive communication 
• Describe the steps involved in evaluating assertive communication 
 
9. Barriers to effective communication      € 
• Note that sometimes people don’t use the assertive communication strategies they know 
• List reasons for failing to use assertive communication habits; responding too quickly, 
unhelpful thoughts, and negative emotions.   
• Encourage the client to list their potential barriers to effective communication and some 
strategies they could use to tackle these barriers.  
 
10. Summary of Session        € 
• Ask client to summarise the session, add anything that they have missed. 
 
11. Practice Tasks         € 
• Discuss the purpose of homework, stress its importance throughout the program 
• Set tasks that match the client’s goals. 
• Explain monitoring form and check client understanding 
• Remind client to continue monitoring 
• Encourage the client to continue using their behaviour chart 
• Encourage the client to set up their behaviour chart for the following fortnight prior to the 
next session 
• Provide Handout of next weeks session material 
• Check for possible barriers to homework completion 
• Obtain a commitment from the client to complete the homework 
 
12. Session Close         € 
• Make appointment for next session 
• Thank client for their participation 
• Stress importance of letting you know if they can’t make the session 
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SESSION 10: DECISION MAKING, PROBLEM SOLVING & PLANNING 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session 
• Review Practise Tasks 
• Session Material 
o Decision Making 
o Problem Solving 
o Planning 
• Summary of Session 
• Set Goals 
• Practice Tasks  
• Monitoring procedure 
• Session Close 
 
2. Review Previous Session         € 
• Ask the client to briefly review the content of the previous sessions 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material.  
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Ask the client how they went with their monitoring during the week. 
• Get the client to talk you through each day, ask questions and get them to explain anything 
that is not clear or anything unusual in their monitoring, shape recording 
• Summarise each day and then the whole week 
• Review the client’s use of assertive communication 
• Review the client’s behaviour chart  
• Review the behaviour chart the client has prepared for the following week 
• Ask the client if they read and understood the information they received last week 
• Praise homework completion or address non completion 
 
4. Decision Making          € 
 Outline the importance and relevance of decision making 
 Review the steps of effective decision making  
 Work through the decision making example 
 Assist the client to work through their own decision making example 
 
5. Problem Solving          € 
 Outline the importance and relevance of problem solving 
 Review the steps of effective problem solving   
 Work through the problem solving example 
 Assist the client to work through their own problem solving example 
 
6. Planning          € 
 Outline the importance of time management, and allocating time according to priorities.  
 Note the usefulness of a time table to assist with time management 
 Review the steps for creating a timetable 
 Work through the planning example 
 Assist the client to develop their own timetable 
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7. Summary of Session        € 
• Ask client to summarise the session, add anything that they have missed. 
 
8. Practice Tasks         € 
• Discuss the purpose of homework, stress its importance throughout the program 
• Set tasks that match the client’s goals. 
• Explain monitoring form and check client understanding 
• Tell client that they no longer need to monitor 
• Encourage the client to continue using their behaviour chart 
• Encourage the client to set up their behaviour chart for the following fortnight prior to the 
next session 
• Provide Handout of next weeks session material 
• Check for possible barriers to homework completion 
• Obtain a commitment from the client to complete the homework 
 
9. Session Close         € 
• Make appointment for next session 
• Thank client for their participation 
• Stress importance of letting you know if they can’t make the session 
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SESSION 11: STAYING ON TRACK 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session 
• Review Practise Tasks 
• Session Material 
o Review Relapse Prevention Model 
o Recognising Mini Decisions 
o Identifying High Risk Situations 
o Managing High Risk Situations 
o Positive Expectations  
o Self Confidence 
o Controlling Overeating and Inactivity 
o Reducing Self Attributions 
o Planning for the phonecall session 
• Summary of Session 
• Practice Tasks  
• Planning for the phonecall session 
• Session Close 
 
2. Review Previous Session         € 
• Ask the client to briefly review the content of the previous sessions 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material.  
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Ask the client how they went with their eating and physical activity habits 
• Review the client’s use of decision making, problem solving and planning 
• Review the client’s behaviour chart  
• Review the behaviour chart the client has prepared for the following week 
• Ask the client if they read and understood the information they received last week 
• Praise homework completion or address non completion 
 
4. Relapse Prevention Model         € 
 Outline the relapse prevention model using the diagram 
 List the strategies that can be used at each stage of the model 
 
5. Recognising Mini Decisions       € 
 Note the importance of recognising mini decisions 
 Assist the client to recognise some of their own recent decisions 
 
6. High Risk Situations        € 
 Explain high risk situations  
 Outline the importance of identifying HRS and assist the client to identify their own HRS 
and rate their confidence in dealing with them 
 Outline the importance of planning for HRS and assist the client to develop a plan for one 
of their HRS. 
 Explain the ‘Managing HRS Checklist’ and encourage the client to use this to monitor their 
management of HRS 
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7. Positive Expectations        € 
 Explain positive expectations and outline their impact on relapse. 
 Assist the client to identify how their behaviour may have been influenced by positive 
expectations. 
 Encourage the client to identify the ‘good things’ and ‘not so good things’ about something 
they have positive expectations for. 
 
8. Self Confidence         € 
 Explain how self confidence impacts on relapse 
 Assist the client to identify the ‘things they did well’ and ‘things they would like to do 
differently and some strategies that might assist them with this 
 
9. Controlling Overeating and Inactivity      € 
 Outline the importance of controlling overeating and inactivity   
 Encourage the client to note the unhelpful thoughts they have had about their ability to 
make and maintain eating and physical activity habits.  
 Assist them to develop more helpful thoughts 
 
10. Reducing Self Attributions       € 
 Explain self attributions 
 Encourage the client to note things that have done, and things that others have done, that 
contributed to them slipping in the past. 
 Assist them to identify what they could do differently next time and what strategies might 
be useful 
 
11. Summary of Session        € 
• Ask client to summarise the session, add anything that they have missed. 
 
12. Practice Tasks         € 
• Discuss the purpose of homework, stress its importance throughout the program 
• Encourage the client to develop and implement a plan for 2 of their HRS 
• Explain monitoring form and check client understanding 
• Encourage the client to continue using their behaviour chart 
• Encourage the client to set up their behaviour chart for the following fortnight prior to the 
next session 
• Check for possible barriers to homework completion 
• Obtain a commitment from the client to complete the homework 
 
13.  Planning the Phonecall Session and Physical Assessment    € 
• Schedule the physical assessment sessions for approximately 2 weeks time 
• Outline the physical assessment sessions 
• Outline food diary, physical activity monitoring and wearing of actigraph 
• Explain that the client will receive results in their final assessment session 
• Schedule the phonecall session 
• Explain the format of the phonecall session and use of session handout 
 
14. Session Close         € 
• Make appointment for next session 
• Thank client for their participation 
• Stress importance of letting you know if they can’t make the session 
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PHONECALL 1: MAINTAINING CHANGE 
 
Date:      Start Time:     Finish Time:     
 
1. Agenda          € 
 Check Client Agenda 
 Review Previous Session 
 Review Practice Tasks 
 Prompt Self  Evaluation 
 Other Material 
 Set Practice Tasks 
 Schedule Next Session 
 
2. Check Client Agenda         € 
 ________________________________________________________________ 
 ________________________________________________________________ 
 ________________________________________________________________ 
 ________________________________________________________________ 
 ________________________________________________________________ 
 
3. Review Previous Session        € 
 Ask the client to briefly review the content of the previous sessions 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
4. Review Practice Tasks        € 
 Using behaviour chart and reward achievement of behaviour change goals. 
 Use the strategies you have used to tackle the physical, social, organisational and mental 
barriers  
 Develop a new behaviour chart for the coming fortnight.  
 Develop and implement a plan for how you will manage 2 HRS that you will have to face 
this week.  
1.        2.       
________________________________________________________________ 
________________________________________________________________ 
 
5. Prompt Self Evaluation         € 
• Encourage the client to note what they did well and what they would like to do differently 
next week. 
Things I did Well Things I would do Differently 
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6. Other Material         € 
 Address anything else the client raised in their agenda  
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
 
7. Practice Tasks         € 
 Continue using your behaviour chart to help you stay on track with your eating and physical 
activity habits and reward yourself for achieving you behaviour change goals. 
 Develop a new behaviour chart for the coming fortnight.  
 Use the strategies you have used to tackle the physical, social, organisational and mental 
barriers you come across. 
 Develop and implement a plan for how you will manage 2 HRS that you will have to face 
this week.  
 1. ____________________________  2.       
 Using the ‘Checklist for managing HRS’ to record your implementation of the HRS plan.  
________________________________________________________________ 
________________________________________________________________ 
 
8. Summary of Session        € 
• Ask client to summarise the session, add anything that they have missed. 
 
9. Session Close         € 
• Make appointment for next phonecall sessions 
• Thank client for their participation 
• Stress importance of letting you know if they can’t make the session 
 
 
Date:       Time:       
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SESSION 12: MAINTENANCE AND CLOSURE 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session 
• Review Practise Tasks 
• Session Material 
o Review Program Goals 
o Review Physical Assessment Goals 
o Set Future Goals  
o Review and Revise Behaviour Change Goals 
o Identify Barriers to Behaviour Change 
o Promoting Maintenance 
o Relapse Response Plan 
• Summary of Session 
• Practice Tasks  
• Session Close 
 
2. Review Previous Session         € 
• Ask the client to briefly review the content of the previous sessions 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material.  
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Ask the client how they went with their eating and physical activity habits. 
• Review the client’s management of HRS 
• Review the client’s behaviour chart  
• Review the behaviour chart the client has prepared for the following week 
• Ask the client if they read and understood the information they received last week 
• Praise homework completion or address non completion 
 
4. Review Program Goals         € 
• Ask the client to list the program goals they set in the first session 
• Review client’ monitoring of program goals. 
 
5. Review Physical Assessment Results      € 
 Outline results of physical assessment 
 
6. Future Goals         € 
 Use program goal monitoring and results of physical assessment to set maintenance goals 
for the future 
 
7. Behaviour Change Goals        € 
 Review the clients behaviour change goals 
 Remove any goals they are consistently achieving and those that are no longer relevant 
 Encourage the client to review sessions 2 to 5 and add any additional behaviour change 
goals that can help them achieve their maintenance goals. 
 
8. Identifying Barriers to Behaviour Change      € 
 Encourage the client to note anything that may interfere with their behaviour change 
 Encourage the client to classify the barrier and note the strategies they could use to tackle it 
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9. Promoting Maintenance        € 
 Note the importance of therapist contact, self-monitoring and skills training in maintaining 
change. 
 
10. Relapse Response Plan        € 
 Outline the importance of a relapse response plan 
 Assist the client to identify their signs of relapse 
 Assist the client to identify the strategies they could include in their relapse response plan 
 Encourage the client to develop a relapse response plan 
 
11. Summary of Session        € 
• Ask client to summarise the session, add anything that they have missed. 
 
12. Practice Tasks         € 
• Discuss the purpose of homework, stress its importance throughout the program 
• Encourage the client to develop and implement a plan for 2 of their HRS 
• Encourage the client to continue using their behaviour chart 
• Check for possible barriers to homework completion 
• Obtain a commitment from the client to complete the homework 
 
13. Session Close         € 
• Make appointment for regular phonecall sessions 
• Thank client for their participation 
• Stress importance of letting you know if they can’t make the session 
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SESSION A: REVIEW SESSION 
 
Date:      Start Time:     Finish Time:     
Attendees:            
 
1. Set Agenda         € 
• Review Previous Session 
• Review Practice Tasks 
• Summarise Goals 
o Review Program Goals 
o Review Behaviour Change Goals 
o Review Behaviour Charts 
o Identify Barriers to Change  
o Select Strategies to Tackle Barriers to Change 
• Summary of Session 
• Practice Tasks – Monitoring 
• Session Close 
 
2. Review Previous Session        € 
• Ask the client to briefly review the content of the previous sessions 
• Emphasise the importance of these sessions and reinforce the client’s participation and 
memory of session material.  
• Provide the client with the opportunity to ask questions about the previous session material.  
 
3. Review Practice Tasks        € 
• Ask the client how they went with their monitoring during the week. 
• Get the client to talk you through each day,  
• Ask questions along the way and get them to explain anything that is not clear to you or 
anything unusual in their monitoring. 
• Shape recording 
• Summarise each day and then the whole week 
• Praise homework completion, stress how important self-monitoring is in this program 
• Address non completion. Have the client complete their monitoring in the session 
• Review the client’s goals behaviour change goals 
• Address homework non compliance 
 
4. Review Program Goals        € 
• Ask the client to list the goals they set for the program in the first session 
• Check that these goals are still relevant to the client 
 
5. Review and Modify Behaviour Change Goals     € 
• Assist the client to review and modify behaviour change goals to promote increased 
compliance 
 
6. Behaviour Charts         € 
• Modify the behaviour chart to account for the new goals 
• Adjust the weekly goals target to maximise motivation and behaviour change compliance  
• Check that the rewards are being used contingently and that the adolescent still finds the 
reward motivating 
 
7. Barriers to Change        € 
• Encourage the adolescent to identify current barriers to achieving their behaviour change 
goals 
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• Assist the client to classify the barriers as physical, organisational, social or 
emotional/cognitive  
• Encourage the adolescent to identify strategies they can use to overcome these barriers 
• Assist the adolescent to plan how they will use these strategies to tackle their barriers to 
behaviour change 
 
8. Planning for High Risk Situations       € 
• Encourage the adolescent to identify HRS 
• Assist the client to classify develop a plan for the HRS  
• Review use of monitoring form for HRS  
 
9. Summary of Session         € 
• Ask client to summarise the session, add anything that they have missed. 
 
10. Check Goals          € 
• Behaviour change goals/Behaviour chart 
• Identify and manage barriers to change 
• Plan for HRS and implement plans 
 
11. Practice Tasks          € 
• Discuss the purpose of homework, stress its importance throughout the program 
• Set tasks that match goals. 
• Explain monitoring form and check client understanding 
• Check for possible barriers to homework completion 
• Obtain a commitment from the client to complete the homework 
 
12. Session Close          € 
• Make appointment for next session 
• Thank client for their participation 
• Stress importance of letting you know if they can’t make the session 
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APPENDIX V 
Behaviour Change Checklist 
 
CHECKLIST FOR BEHAVIOUR CHANGE GOALS 
 
This form will help you keep track of the behaviours you have decided to work on. In the first 
column make a note of the goals you have set. Then tick each day that you achieve your goal.  
 
Goals Day 
1 
Day 
2 
Day 
3 
Day 
4 
Day 
5 
Day 
6 
Day 
7 
Comments 
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APPENDIX W 
Daily Eating and Activity Monitor 
 
Mon   Tues   Wed  Thur   Fri   Sat   Sun                Date: _________________________  
 
Time Food Physical Activity 
(mins) 
Sed (mins) 
Early 
Morning 
 
 
 
 
    
Breakfast 
 
 
 
 
 
    
During  
Morning 
 
 
 
 
    
Lunch 
 
 
 
 
 
    
During 
A/noon 
 
 
 
 
    
Dinner 
 
 
 
 
 
    
During 
Evening 
 
 
 
 
    
During 
Night 
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APPENDIX AB 
Instruction Sheet and a Summary of the Physical Assessment Session 
 
What time do I need to arrive? 
You will need to arrive at RMIT Bundoora campus at ______ am on the __________________ 
 
What can I eat on the night before visiting RMIT?  
To allow for the accurate measurement you are asked to refrain from eating and drinking any 
food other than water after 7.00pm on the night before your visit to RMIT.  After completing 
the resting metabolic rate measurement, we will provide you will some juice.  
 
What about Asthma medication? 
Ventolin may interfere with the assessment of you metabolic rate. Please do not take your 
Ventolin on the morning of your assessment. Bring it along and you can take it before you begin 
the fitness assessments.  
 
What should I wear? 
Wear comfortable clothing and footwear.  Many people chose to wear track pants, t-shirt and a 
pull-over.  Runners are the preferred type of footwear, but any footwear that allows you to 
easily move about and that can easily be slipped off and on would be suitable. As metal objects 
interfere with some equipment, we ask that any jewellery (necklace, ear rings etc.) be removed.  
Likewise, any metal objects in your clothing (zips, rivets, eyelets, buckles) need to be avoided 
so clothing should be free of these features. You will have access to showers and a change room 
if you would like to get changed after you have finished the assessment. 
 
What happens during the physical assessment? 
During the morning your will participate in a range of tasks designed to measure factors 
important in the regulation of body weight. Each activity is briefly outlined below: 
• Resting Metabolic Rate (RMR) is the amount of energy that the body uses while at rest. 
You will be asked to lie quietly on a laboratory bench while wearing a ventilated hood for 
approximately 12-15 minutes. Your assessor will explain everything to you and give you 
time to get used to wearing the hood.  
• Cardiovascular Fitness (CVF) will be tested using a stationary bike and a multi-stage shuttle 
test. You will be asked to ride the bike for approximately 10 minutes. The resistance will be 
gradually increased during this time. You will be able to stop if it becomes too difficult. 
Your assessor will explain everything to you and give you time to get used to wearing the 
hood. Later in the morning you will be asked to complete the multi-stage shuttle test 
(MSST).  You are probably familiar with this test from school. You will be asked to shuttle 
back and forth between two lines set 20-metres apart trying to complete each shuttle in time 
with the beep. You will be asked to keep running until you can no longer keep up with the 
beep 
• Body Composition and growth will be tested using the DEXA machine. You will be asked 
to lie for approximately 15 to 20-minutes on a bench while the DEXA machine scans your 
body.  You will not feel anything during this assessment. Your assessor will explain 
everything to you and give you a chance to get used to the equipment before the scan 
begins.  
• Body circumference measurements will be taken at the hip, waist, upper arm and forearm 
using a steel tape 
• Standing height will be measured with a stadiometer to the nearest 0.5 cm.  Body weight 
will be measured to the nearest 10 grams on a calibrated set of digital scales.  
•  
If you have any questions about this assessment please contact Leah Brennan on (03) 9925 7376 
or Dr Jeff Walkley on (03) 9925 7359.  
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APPENDIX AC 
Demographic Characteristics of Treatment Seeking and Community Samples 
 
 
Demographic Information Community Sample Treatment Seeking Sample 
 
Adolescents Characteristics 
 
Age 12.1 to 18.9 years  
(M = 16.3, SD = 1.8) 
11.5 to 18.9 years  
(M = 14.4, SD = 1.9) 
Males 43% 44% 
Australian born 85% 94% 
Identified self as Australian 75% 94% 
English language at home 90% 98% 
Aboriginal/Torres Strait 
Islander 
0% 1.5% 
 
Parent Characteristics 
  
Mothers 80% 95% 
Australian born 62% 83% 
Identified self as Australian 70% 74% 
Aboriginal/Torres Strait 
Island 
0% 1.5% 
Married/defacto 88% 74% 
Divorced/separated 9% 19% 
Biological parents 80% 68% 
 
 
 
